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*• DIPEPTIDYLTEPTiDASB I CRYSTAL STRUCTURE AND ITS USES 




Field of invention : « 

The present invention relates generally to structural studies of dipeptidyl peptidase I 
5 (DPPI) proteins, modified dipepitidyi peptidase I V (DPPI) proteins andf DPPI c<^complexes. 
Included in the present invention is a crystal of the dipeptidyl peptidase I (DPPI) and 
corresponding stroctural Irtfomiatori bbtained^by X-ray crystallography. In addition, this 
ihveiltion relates to methdds for using the structure coordinates of DPPI, mutants 1 Hereof 
and co-complexes to design compounds that bind to the active site or accessory binding 
1 0 sites of DPPI and to design improved inhibitors of DPPI or homologues of the enzyme. 

Background of invention > 

Dipeptidyl peptidase I (DPPI, EC 3.4.14.1), previously known as dipeptidyl 
' aminopepticlase I (DAPlj, cfipeptidyl transferase, cathepsin C and cathepsin J is a 
lysosomal cysteine exo-peptidase belonging 1 to the papain family; DPPf is Widely 
1 5 distributed in mammalian and bird tissues and the main sources of purification of the 
enzyme are liver and sple&ri! The ^NAs encoding rat, human, murine, bovinb, dog and 
two Schistosome DPPIs tfa>>e Been blbred and sequenced and show that the enzyme is 
highly conserved: The human and rat DPPlcDNAs encode precursors (preproDPPI) 
cbrtprisihgs§h^^|«dTO of 24 residues, proregions of 205 (rat DPPI) or 206 (human 
20 DPPI) reliduesand'c^ which contain the catalytic Testes 

iO 

ttre translated preproDPPI is processed into the mature form by at least four cleavages of 
25 the polypeptide peptide is removed during translocation or secretion of 

the prbenkyme'(pro^ proreglon figment, Which is retained in 

the mature enzyme, is serrated from r tHe catalytic 1 domain by excision of a minor C- 
: terminal part of th^ plwe^ion, called th : e activation peptide. A heavy chain ofabout 164 

residues and a light chain of about 69 residues are generated by cleavage of the catalytic 
30 domain. 
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Unlike the other members of the papain family, mature DPPI consists of four subunrts, 
each composed of the N-terminal proregion fragment, the heavy chain and the light chain, 
^othihe proregion fragment and the heavy chain are glycosylated. 

5 DPPI c^talys^ exdsibn of d 

^j^traites; except if (i) the amino gfoup of ^e'N-terminus is blo$£d/(ii) the site of 
cleavage is on either siid4 of a proline residue; (iii) the N-termirial residue is lysine or ; 

2 arginine, of (iv) the stlruchjr^ 6f the peptide of protein prevents ^rtl^f digi^tioh^m ttiei 

10 

DPPI Is^e^resseci'in manyiB^u^' and Kdis^en^ralV been associated with protein 
degradation ittlhe lysosomes. More recently, DPPI has also been assigned an Important* 
role in the' activation of many granule^associated serine proteinases, including cathepsin 
G and elastase from neutrophils, grafizy me A, B and K from cytotoxic lymphocytes (CTL, 

1 5 Nk and LAK cellk) and' chymase &rid trypiase frbm mast cells. thesie immune/^ 

inflammatory ceil proteinases are translated as inactive zymogens and the final step in the 
conversion to their active forms is a DPPI-cately£ed removal of an activation dipeptide 
fromlhe N-tenfiinus bf the zymogen^. DPPI knod<-but mice haVe been shown to 
exclusively accumulate thelnactive, dipeptide extended proforms of the pro-apoptopic 

20 proteases graTruyme A Sanci B. 

Many>of the jgranule-associated proteases, which are activated by DPPI, serve important 
biological functions and inhibition of DPPI may thus be a general means of controlling the 
Nativities' of theise proteases. 

Neutrophils bause considerable damage iri a number of pathological conditions; When 
aictiV^ifed; hfeirtrophilis Secrete destructive granular ehzym^rihcludihg elastase and ! 
cathepsin G] and undergo oxidative bursts to release reactive oxygen intermediates. 
Numerous Studies have been conducted oh eabh 61 these activating agents in isolation. 

30 PulnfcrWry emphysema, cystic fibrosis and rheumiatoid c armrtis afe just some examples of 
pathological conditions associated with the potent enzymes elastase and cathepsin G. 
Specifically, the imbalance in plasma levels of these two enzymes and their naturally 
occurring inhibitors, alpha 1 -protease inhibitor and antichymotrypsin, may lead to severe 
and permanent tissue damage. These facts together with the shown relation between the 

35 induction of neutrophil activation and the activation and release of elastase and cathepsin 
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G point to DPPI as an alternative target enzyme for therapeutic intervention against 
rheumatoid arthritis and related autoimmune diseases; 

Cytotoxic lymphocytes play ah important role in host-cell responses against viral and 
5 intracellular bacterial pathogens. They are also involved in anti-tumour responses, 
* allograft rejection, arid in a number of various autoimmune diseases. Though CTL,' NK, 
and LAK cells kill via multiple mechanisms, evidence over the past few years have shown 
that two major pathways are responsible for the induction of target cell apoptosis. These 
aire the Fax-FasL pathway and the granule exocytosis pathway. 
10 ' '< ■ " •'. - v. - ■ - : * •■ 

Activated cytotoxic lymphocytes contain lytic granules, which are the hallmark of 
speci&iised killer cells. Among the proteins found in lytic granules are perforin and the 
highly related serine proteases of the granzyme family, including granzyme A; B and K. 
The importance of perforin and granzymes for cell-mediated cytotoxicity and apoptosis 
1 5 has been firmly established in several loss-of-function models. 

Granzyme A and B knockout mice have shown that granzyme B is critical f6r the rapid 
inductidn of apoptosis iri susceptible tarjget cells, while granzyme A plays.an important 
role in the late pathway of cytotoxicity. The above mentioned fact that DPPI -/- knock-out 
20 mice have been shown to exclusively accumulate the inactive preforms of granzyme A 
and B points to DPPI as ah alternative target enzyme for therapeutic intervention and also 
provide a rationale for developing inhibitors against DPPI that could modulate immune 
response^ against tumoUrs,- grafts, and various autbimmun 

25 Mastcells are found in many tissues, but are present in greater numbers along the 

U gpjth^ tract and gastrointestinal tract. 

•M^^ls l ^-€flW*k^iri 'ttto^eiivaiscujar tissue surrounding small blood, vessels. 
THlss *6eff tyi^-can v relea8e'a range of potent inflammatory mediators including cytokines, 
leukbtrieries, prostaglandins; histamine and proteoglycans. Among the most abundant . 

30 products of mast cell activation, though, are the serine proteases of the chymotrypsin 
family, ^tryptase and chymaseV The use of in vivo models has provided confirmatory 
evidence that tryptases and chymases are important mediators of a number of mast cell 
mediated allergic, immunological and inflammatory diseases, including asthma, psoriasis, 
inflammatory bowel disease and atherosclerosis. For years, pharmaceutical companies 

35 have targeted the inhibition of tryptase and chymase as a drug intervention strategy. 
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• However,- the^ 

resemble a nurrtber of other proteases of the same, family and it has proven very/difficult 
to design inhibitors that are at'the sairtslime* 'sufficiently selective; potert,\non*toxic and::- 
bioavaflablei Furthermore, the large quantities of tryptases and chymases that are 
5 syrithesfeed l ahd released by mast'cells make it difficult to ensure a continuous and 
: satisfactory; supply r of inhibitors^ thelites of release, the strong evidence associating 
tryptases and cHyhfiases wi^ a number of maist cell mediated allergic; immunological and 
inflammatory disfcas^,^ 
(^paserdiitliri&DPP 

10 agirt<&^^ ^ ^onj^^m .ji^r 

3-.' mi*;* hi$ :on;;n p ny*& f;«o©?' pf;> m.z to m nwvm urwfrm&piOi& 

Low molecular weight substrates that mimic peptidyl inhibitors of DPPI, such as Gly-Phe- 
afi$£ly^ aildrometlfy^ ketones have 

prSvibusI^ been reported: However, due to theirpepdic nature reactive groups, such 
1 5 inhibitors are typically characterised 1 by uhdesifable^pharmacdiogiral properties* such as 

• poof oral absorption, ^ 

KhbWiedgfe of the crystal structure cd^rdihates and atomic details of DPPI, or its mutants 
orfiombldgues^r co^mplexes, would facilitetebr ehabte the design,'computatiorial : 
20 evaluation, synthesis and use of DPPI inhibitors with improved properties as compared to 
the loiowri peptidic DPPI inhibitors. - 

In addition to ! the interest in the unique structural and 'functional properties of DPPI,- 
atteritibh has also been turned to the technological applications of the enzyme. 

By virtue of its restricted specificity, DPPI has been shown to be suitable for excision of 
certain extension peptides from the : N-termini of recombinant proteins having a DPPI stop- 
point integrated in or placed in front of their N-terminal sequences. These properties of « 
DPPI have been utilised to develop r a specific and efficient method using recombinant 

30 DPPI variants for complete removal of a group of purification tags from the N-termini of 
target proteins. The addition of purification tags to the target protein is a simple and well- 
established approach for generating a novel affinityrmaking one-step purifications of 
recombinant proteins possible by using affinity chromatography. The combined processes 
of using purification tags for purification of recombinant proteins and DPPI for cleavage of 

35 the purification tag generating the desired N-terminal in the target protein (the DPPI/tag 
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strategy), hold promises for use in large-scale productions of pharmaceutical proteins and 
peptide products. Its strength obviously is the simple overall design, the use of robust and 
inexpensive matrices, and the use of efficient enzymes. 

5 In order to fully exploit the potential of this DPPI/tag strategy, it is thus desirable to alter 
the chemical, physical and enzymatic properties of DPPUp be able to use the enzyme jn : 
different condition, thereby making the DPPI/tag strategy more efficient, flexible and/or 
even more economically feasible. . : . _ . 

10 Furthermore, besides its aminopeptidase activity, DPPI alsq displays a transferase 
activity, i.e, DPPI catalyses the transfer of dipeptide moieties.from^ of 
dip^ptides to th^ N-terminal of unprotected peptides and proteins. This transferase activity 
qf PPPI consequentely bears ^potential usage in methods for enzymatic synthesis and/or 
semisynthesis of peptides and proteins, but because of problems with the reverse 

15 (aminopeptidase) activity and substrate restrictions, transpeptidation by DPPI has been 
rarely, used or exploited for peptide and protein synthesis. 

The crystal structure of a number of cysteine peptidases of the papain family, including 
papain, chymopapain, actinidin, cathepsin B, and cathepsin have been known for many 
20 years, but despite DPPI being. highly homologous to the other members of the papain 
family, and despite DPPI being available as purified and characterised preparation since 
1960 (Metrione. RM. et al, Biochemistry 5, 1597-1604, 1966; MpDonnald J. K. et a), J. 
BioLChem. 244, 2693 7 2709, 1969), it has.until noyv been impossjble to obtain crystals of 
% DRPWorsSOlvjng thexrystal structure of the enzyme., ... 

Alternative interests have thus been focussed on trying to solve some of the structural 
SaturlsSfbPpI tfiroiigrt'fi&logy modelling, based on the known crystal structures of 
other cysteine peptidases of the papain family. However, although there are rnany 
resemblances to these other cysteine peptidases, it has not been possible to model the 
30 structure of DPPI because of very distinct differences. These differences include the 
oligomeric structure of DPPI, the detainment of the residual propart in the active enzyme 
and a unjque chain cleavage pattern in active DPPI, features not present in and/or seen in 
the known crystal structures of the other cysteine peptidases of the papain family. 
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Object of invention 

The object of the invention is a crystal structure of a dipeptidyl peptidase I (DPPl) protein, 
a modified dipeptidyl peptidase I (DPPl) protein, a protein comprising at least 37% identity 
with the! amino acid sequence of rat DPPl, as shown in Figure 1 and/or in SEQ lb NR. 1, 
5 or a DPPi co-complexe, and the use of the atomic co-ordinates of a said crystal structure 
obtained by X-ray c^$tallography, such as for designing inhibitors of DPPl and 
homologues of said epzyme. 

^^aryx>f inWiitton " ; - V0M ;: ' " •s»«*v*«4 

Despite numerous unsuccessful attempts to determine the. crystal structure, atomic cb- 



10 ordinatesand structural model of DPPl, the present, invention surprisingly provides 

the atomic cp-prdinates of the protein. . The present invention furthermpre provjdes : the 
means to use this structural infprmation .as the basis for a design of new and useful 
ligands and/or mpduiators of DPPl, including efficient, stabile and non-toxic inhibitors of 
1 5 DRPj. The present invention also provides the means for designing DPPj mutants with 
optimised properties and/or with other specific characteristics and also for the modelling of 
the structure of different variants of DPPl, including but not limited to DPPl from different 
specie^ ja DPPl mutant and a DPPl or pppf mutant complexed with specific ligands. 

20 First of all, the present invention provides a crystal containing a rat DPPl protein that 
effectively diffracts X-rays and thereby allows the determination of the atomic co-ordinates 
of a protein to a resolution greater than 5.0 Angstroms. In a preferred embodiment of this 
type, the crystal effectively diffracts X-rays for the determination of the atomic co- 
ordinates of said protein to a resolution greater than 3.0 Angstroms, and in an even more 

25 preferred embodiment, the crystal effectively diffracts X-rays for the determination of the 
atomic co-ordinates of a DPPl protein to a resolution of at least 2.0 Angstroms. 

Furthermore, the present invention provides the crystal structural co-ordinates for human 
DPPL 



30 



In one embodiment of the invention, the crystal comprises the amino acid sequence of a 
protein being at least 75%, such as 76%, 77%, 78%, 79%, 80%, 81%, 82%, 83%, 84%, 
85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%, or 
100% identical to rat DPPl, as shown in Figure 1, including DPPl from different species, 
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such as human or mouse DPPI. In another embodiment of the invention, even a crystal 
comprising an amino acid sequence of a protein Being as little as at least 37% overall 
identical to rat DPPI are embodied. 

5 The rat DPPI amino add sequence shown: in Figure 1 is identical to the one shown in 
: SEQ:ID.N0.1. - \ — r • > T 

Preferably, a crystal comprises an amino acid sequence of a protein having a polypeptide 
sequence which shares at least 37% (more preferably at least 45%, even more preferably 

1 0 at least 55%, and most preferably at least 65%) amino acid sequence identity to the * i ? 

: amino acid Sequence of rat DPPI (Figure 1 ) and at least 50%= (more preferably at least 
60%V even J more preferably at least 70%1 and^mbst preferably at least 80%) amino acid 
sequence identity to the catalytic domain of human DPPI, as determined by pair-wise 
sequence alignment using the computer program Clustal W 1.8 (Thompson et al. (1994) 

1 5 Nucleic Acids Res; 22, 4673-4680). 

The'crystal idealiy^mprises the&minoarids of proteins that are homologous to rat DPPI 
and/or-display a functional homology to rat DPPIisuch as an aminopeptidase: activity 
and/or a transferase activity In a: preferred embodiment of the invention the crystal 
20 comprises a protein with an amino acid sequence as shown in Figure 1. 

The present invention provides a crystal of a DRPWike enzyme wherein the space group 
is P6i22-and the uhiticell' dimensions 'afe^a =466i2*»A?b;= 166c24;A,c ==i80.48 ; A<with a 
^£fgl*§0Y^^ listed in 

25 taW2%h¥pro^ 

s 0 f H^otefn^warcrystliM with'the bligdfrteric structure of 

mmmwmy r • " v-. ■ V/ .-,«•• . . •• ,,, 

The preseht invention further provides a crystal of a DPPI-like protein having structural • 
30 elements comprising suburiits that are assembled in a ring-like' structure witfrthe residual 
'poparts an3 catalytic domains of neighbouring'subunits being assembled heaCMo-tail so 
that each' kind of domain points upwards and downwards/ alternately, and the active sites 
point away from the centre of the ring (Figure 3). The catalytic domain of rat DPPl is 
herein shown to have a similar fold to papain (Figure 4 and 5): Residues 1-119 form a 
35 well-defined beta-barrel domain with little or no alpha helical structure. 
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Tfife pbsent "invention hereby'prb^^ of a DPPMike protein, 

\^reiri%e residual the catalytic domain blocking 

the extreme end of the uh'pritf the N^termihus of the* 

5 i^esidtial prd-part projebfs further towariJs the v catalytic ^fesidues arid the free amino group 4 
of the^hse^ hydrogen bbnd to the backbone oxygen 

atbrti of Asp274! This 'airahgerriefit provides a negative charge; Ideated on the side chain 
of Asp1, in a fixed position within the active site cleft. The delocalised negative charge 
that fois residue carries under physiological conditions on its OD1 and OD2 oxygen atoms 

10 is^liS^^ 

5 > T^f tfi^pre^ 

FurtfientiSrel the position sh6wffto'be fixedsby-av 

hydraigefh bond between the free amino group of this residue (hydrogen bond donor) and 
15 the backbone carbonyl oxygen of Asp274 (hydrogen bond acceptor). 

This present invention thus elucidates a surprising and novel principle for substrate 
binding that can be ufeed in constructing models for other substrate binding peptides. The 
donation of ia n^at^ peptidase by the side ^ 

20 chain of the N-terminal residue of the residual pro-part is a novel structural feature not 
previously observed:, M v . ' r 

lir the crystal structure of the present in vention, S wide iand deep pocket is located^ : 
betweeivAspl arid Cys233, which may(accdmmbdate the side chains of one or both :of 
25 the two most N-termirial substrate residues. In addition to Asp1 and Cys233,;this pocket is 
defined by residual pro^part; hfeavy chain arid light chain residues including/ but not limited 
to, Tyr64, Gly231« Ser232/Tyr234, Ala237, Asp274, Gly275, Gly276, Phe277, Pro278, 
Thr378i Asn379, His380, Ala381. • - 

30 Theactive sites in DPPI proteins from different species can be expected to be structurally 
very similar. Therefore, the present invention provides a very good and usable model for 
the active sites of most mammalian DPPI, including but not limiting to that of human DPPI. 

The present invention also relates to a method for growing a crystal of a DPPMike protein. 
35 This method comprise obtaining a stock solution containing 1.5 mg/ml of a DPPMike 
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protein in 25 mM sodium phosphate pH 7.0, 150 mM NaCI, 1 mM ethylene diamine 
triacetate (EDTA), 2 mM cysteamine and 50% glycerol, dialysing a portion of the stock 
solution against 20 mM bis-tris-HCI pH 7.0, 150 mM NaCI, 2 mM dithiothreitol (DTT), 2 
mM EDTA and employing the hanging drop vapour diffusion technique with 0.8 ml 
5 reservoir solution arid drops containing 2 pi protein solution and 2 pi reservoir solution in 
conditions employing (0. 1 M Tris pH 8.5, 2.0 M (NHJ^Oa). In a preferred embodiment, 
the method of the present invention will thus result in the formation of star-shaped crystals 
or alternatively in the formation of box-shaped crystals. , v 

1 0 In a specially preferred embodiment; an optimum for a box shaped crystal form is 
v obtained by using reservoir solution containing 0.1 M bis-tris propane pH 7.5, 0:1-5 M 
calcium acetate and 10 % PEG 8000. Drops are optimally set up with equal volumes of 
reservoir solution arid protein solution wherein the protein concentration is 12 mg/ml. 

1 5 In another, equally preferred embodiment, optimal crystallisation conditions for a star- 
> shaped crystal form are provided at 1 .4 M (NH 4 )2S0 4 and 0.1 M bis-tris propane pH 7.5. 

The present invention further provides rhethods of screening drugs or compositions or 
polypeptides that either enhance or ihhibit DPPI enzymatic activity. A concept based on 
20 inhibition of DPPI for therapeutic intervention against the above mentioned mast cell, 
neutrophils and cytotoxic lymphocytes proteinase mediated diseases is included. 

As-DPPliis adipeptidy^ to 
disigfiispe^ific aritI%ff«%W^WnKil3nmf whichrdd noticross^react with proteinasescpf 
25 {hi^We^faml'iyWa 

40 batHepIiri f G3irihibitbfs.fTherefo for 
designing a specific and effec^ve therapeutic inhibitor, again^ cell, neutrophils and 
cytotoxic lymphocytes proteinase mediated diseases. . % 

30 Due to the lower cellular levels of DRPI compared to the levels of tryptase, chymase, , 
granzyme A, B and K, elastase and cathepsin G; inhibition of DPPI activity is also 
presumed to be more easily accomplished. 

The present invention will further make it possible to design DPPI inhibitor prodrugs that 
35 are resorbed as inactive inhibitors and subsequently activated to their active forms by 
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either tryptaserchymase. granzyme A, B and K, elastase and cathepsiaG, specifically at 
the site of their release, due to activation of mast cell, neutrophils and cytotoxic • , 
lymphocytes at the site of inflammation or immunoreaction. 

5 Furthermore, DPPI has been assigned an important rolein the life circle of several 
species of blood flukes of the genus Scistosoma; v\toieh as adult IjveVand lay eggs in the 
blood vessels of the intestines, bladder and other organs. These Scistosoma blood flukes 
cause sdstosomiasis; which is considered the. most important of the human helminthiases 
inteiros of mbrbidity ^ m§ 
10 haemoglobin'^^ 

• ' gro^ ^and^reproduttion^lH suq 
ratafrblyzedlby ffi^^ 
irifo'Sc^tbsQrfi^^ 

haemoglobin into amino acid components useful for the Scistosoma parasite are not fully 
15 known; 5 DPPI? however; is^b^lieved to play a key-rdle ih d6gradihg^smsill peptides, 

(generated from haemoglobin by endopeptidases, to dipetides, which then can be taken up 
by simple diffusion or by active transport an oligopeptide transporter system: Thus 
DPPI is pointed out ^ 

Scistosoma blood flukes scistosomiasis, by using a DPPI-inhibition concept similar to the 
20 above mehtibned concept tor therapeutic intervention against mast cell, neutrophils and 
cytotoxic lymphocytes proteinase mediated 

Thus, the present invents for using the crystals of the present . 

invention or the structural data-bbtained from these crystals for drug and/or inhibitor 

25 screening assays. Iff one such embodiment the method comprises selecting a potential 
> drug by performing rational drug design with the three-dimensional structure determined 
from the crystal. The selecting is preferably performed in conjunction with computer 
modelling; The potential drug or inhibitor is contacted with a DPPMike protein or a domain 
of a DRPI-like protein arid the binding of the potential drug or inhibitor with this domain is 

30 detected. A driig'is selected which binds to said domain of a DPPMike protein or;an 
inhibitor, which successfully inhibitsthe enzymaticactivity of DPPI. 

In a preferred embodiment of the present invention, the method further comprises growing 
a supplemental crystal containing a protein-co-complex or a protein-inhibitor complex 
35 formed between the DPPMike protein and the second or third component of such a 



WO 02/20804 



PCT/DK01/00580 



11 

complex. The crystal effectively diffracts X-rays, allowing the determination of the co- 
ordinates of the complex to a resolution of greater than 3.0 Angstroms and more 
preferably still, to a resolution greater than 2.0 AngstrSms. The three-dimensional 
structure of the supplemental crystallised protein is then determined with molecular 
5 replacement analysis. 

A drug or an inhibitor is selected by performing rational drug design with the three- 
dimensional structure determined for the supplement crystal. The selecting Is preferably 
performed in conjunction with computer modelling. 

10 

In addition, in order to fully exploit the potential of the combined processes of using 
purification tags for purification of recombinant proteins and DPPI for cleavage of the 
purification tag generating the desired N-terminal in the target protein (the DPPI/tag 
strategy), the present invention further provides the means to alter the chemical, physical 

15 and enzymatic properties of DPPI to be able to use the enzyme in different conditions, 
thus making the DPPI/tag strategy more efficient, flexible and/or even more economic 
feasible. These changes could include e.g. increase in the thermostability, increase in the 
stability towards chaotropic agents and detergents, increase in the stability at alkaline pH, 
changes in certain amino acids residues for targeted chemical modifications, changes in 

20 the catalytic efficiency (kcat/Kw,) or changes to the catalytic specificity. In addition, it could 
be desirable to alter the oligomeric structure of DPPI or to enhance the intramolecular 
interactions between the DPPI subunits or domains. Furthermore, the knowledge provided 
in the present invention of the crystal structure co-ordinates and atomic details of DPPI 
will enable the design of efficient and specific immunoassays for the important and 

25 necessary tracing of DPPI at different stages during protein purification processes based 
on the DPPI/tag strategy. 

Regainding the transferase activity of DPPI, knowledge of the crystal structure co-ordinates 
'arid atomic details of DPPI, elucidated in the present invention, will enable the desigaof 

30 mutants of DPPI with different ratios between aminopeptidase and transferase activity and 
reduced levels of substrate restrictidnsrmaking them suitable for effective enzymatic 
synthesis or semisynthesis of peptides and proteins. Because of a simple overall design 
and the use of non-toxic and efficient enzymes, the use of DPPI mutants, with optimised 
properties with respect to transpeptidase reactions, holds promises for use in large-scale 

35 productions of pharmaceutical protein and peptide products. 
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Thepreseht invention thus relates to the crystal structure, atomic co-ordinates and 
structural models of DPPI, of forms of DPPI which contain at least a part of the catalytic 
ddmairPand of mutants of any of these enzyme forms or partial enzyme forms: The - * 
5 present invention also provides'a method foridesighing chemical entities capable of - 
interacting with DPPI, with IproDPPI orwitha^ 

processed proDPPI. Furthermore^ the present invention provides the structural basis! for 
the ctes^Wof mutant forms of tiPPI with 'altered characteristic *wx H e2 
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Legends to figures 

Figure 1. Amino, acid sequence of rat DPPI. .... • » . 

Figure 2. Clustal W allignment of amino acid sequences of proQPPI (DPPI proenzyme) 
5 from different species .'Using rat proDPP^ 

arjs:residuel pro-part (residues A -119), activation peptide (residues 120-205), heavy chain 
(residue? 206:369) andJight chain .(residues t 370h439).. Minor differences haye^befn v _ ... 
observed. 

1 0 Figure 3.vThe rat DPPI tetramer with each subunit oriented with either the residual pro- 
part in^the.frontas in,HG^:.monpii^ $ufcunte).or. 
with the catalytic domain - ; 

Figure ^ Scheniatic presentation of a rat DPPI subunit (upper molecule) and of papain 
15 (Iqwer motecule); .pne subunit qf jat DPPI is clea/ly fqirned by two domains (the. residual 
prq-pf rt domain (residues D1 r M1f1 8) and jtbe,catsriytic r d(^airiXn^^ ^(^HSjB&and 
P371-L438)) of which thejattersfjows structural homplogyto papain. 

Figure 5. Rat DPPI monomer with the teta-bairel residual pro-part domain in the front and 
20 catalytic domain in the back. 

25 Figure 7. The cathepsin C crystal form used to detrmine the molecular structure of the 
inzymeVThlsMs a s1ngle'crystal> Diameter varied between 0.5 and 1 mm, thickess at 
center be1ween ; 0:t*ahd 0.4 mm. Crystals were grown from 0.1 M Bis-trls propane, pH 7.5 
andl:4M(NH 4 )2S04 :< • • ■ " : 5 ' - ' 

30 Figure 8. Results from transferase activity assay of Wild tye and Asp274 to .Gln274 and of 
, Asn226:Ser229 to Gln226:Asn229 mutants of- rat DPPI •> . x • •;'•'»■ 
. a- .-ft.- "... ' -j . :■• - •. \ : " •. ' 

Figure 9: Shows a model of the structure of a monomer of human DPPI made basedon 
the structural data of rat DPPI. The crystal structure of rat DPPI refined to a resolution of 
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2.4 A was used as a template for.comparative modeling of the human enzyme. The amino 
add sequences of the rat and human enzymeswere atligned using the program Glustal W. 
The sequence identity is -80% for the full length sequences of the rat and human 
enzymes. Comparative modeling of the human enzyme was performed using the program 
5 Modeller (A^Sali and T.L Bluridell (1993) Comparative protein modelling bysatisfaction of 
spatial restraints. J. Mol. Biol. 234, 779-815). The positional root mean square deviation of 
superimposed CA atoms in the rat and the modelled human structure was determined to 

0 ^ A using the^prbgram DAy (L Holm and CrSahder (1996) Mapping the^p r>.; j k 
universe. 'Science 273 • 595-602):^ -1 P'V^tvi 5 /: ^ * mm *ricy.»* <*? 

Figure 10: Tetrahedral structure of human DPPI 

a) |Molecu!ar surface of tetrahedral structure of DPPI. Surfaces of papain-like domains and 

nf#&^ is agq^^ 

residual propart domain hairpin loop (Lys 82 - Tyr 93) building a wall behind the active site 
15 cleft, and flvahfeterniindvresidues shown in orange. The left and right molecules are 
shown from .the back towards the.residual propart domain. The molecular surface was. 
generated with GRASP (Nicholls et al., 1991), the figure was prepared in MAIN (Turk, 

1 992) and rendered with RENDER (Merritt ^ 

b) ,DPRI dimer,. HeadrtOrtail arrangement of two pairs, .of ^Rain^ike,and residual propart 
20 cjpmains; The view is, from the inside of the.tetramer along the dimer twofold.. Thafigure 

was <reated with ^ ; . , . 

c) Ribbon plot of the functional monomer of DPPI. The view shows the structure from the 
top, down the central alpha helix. It is perpendicular to the yiew>used in Figure 10a. The 
side chain of catalytic Cys 2^ and disulfides are shoy^ figtire was 

25 (created wjth RIBBONS, (Carson, 1991). : r t . , 

d) sequence of residual propart domain with its secondary structure assignment. 

Rgure 1 1 : Active site cleft of human pppi with a bound model of the N-termin?Lsequence 
ERHGG from ^ the biological substrate, granzyme A. 

30 a) Stereo yiew: : C6yalent bonds of papain-like domains and residual propart domain are 
shown. Cpvalent bonds, of substrate model are shown. To them corresponding carbon 
atoms are shown as balls using the covalent bond scheme. Chloride ions is shown as a 
large sphere. Oxygen, nitrogen and sulphur atoms are shown as grey spheres. The 
residues relevant for substrate binding are marked and hydrogen bonds are shown as 

35 white broken lines. The molecular surface was generated with GRASP (Nicholls et al., 
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1991), the figure was prepared in MAIN (Turk, 1992) and rendered with RENDER (Merritt 
and Bacon, 1997). 

b) Schematic presentation. The same codes are used as in Figure 1 1 a. 



5 Figure 12: Features of papain-like exopeptidases. 

A view towards the active site clefts of superimposed papain-like proteases. The 
underlying molecuiar surface of cathepsin L, shown in white, is used to demonstrate an 
endopeptidase active site deft, which is blocked by features of the exopeptidase 
structures. Chain traces of cathepsins B, X, H are shown. Bleomycin hydrolase cHain 

1 6 trace is not shown for clarity reasons although its C-terminal residues superimpose almost 
perfectly to the C-terminal residues of cathepsin H mini-chain. 



Figure 13: isuper^srtion of erwinia chrysanthemi metallo protease inhibitor on the 
residual propart domain. 
15 the figure was prepared with MAIN (Turk, 1 992) and rendered with RENDER 
(Merritt and Bacon ,1997). 



Figure 14: Regions with misserise mutations resulting in genetic diseases. 
The figures were prepared with MAIN (Turk, 1992) and rendered with 
20 RENDER (Merritt and Bacon, 1997). 

a) Missense mutations overview. Mutated residues are marked with their sequence IDs 
and residue names in one letter code. The catalytic cysteine is also marked. 

b) Y323C mutant with chloride ion coordination. A side view towards the S2 binding 

pocket containing the chloride ion and its coordination with the active site residues Asp 

.jit 5r*\&&m&&' Vhmi oi tezm e.rrr'v ^-fu;^ t- • =. . • - - >-\- r^c \ c; L .^^v * , . 
25 and Cys 234 at the top. The main chain bonds are thicker. Oxygens of the main chain 

carbonyls are omitted for clarity. The chloride ion is a large ball and the small balls 

adjacent to it are solvent molecules. Chloride coordination is shown with disconnected 

sticks. Relevant residues are marked with their sequence IDs and residue names. 

c) D212Y mutant View along a molecular twofold; Asp 212 side chain atoms are 
30 pronounced as bigger balls. 
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Detailed description 

The term "DPPI" refers to dipeptidyl peptidase I also known as DPPI, DAPI, dipeptidyl 

aminopeptidase I, cathepsin C, cathepsin J, dipeptidyl transferase, dipeptidyl arylamidase 

(ji*> Om<. >~ v 

5 and glucagon degrading enzyme. The term also refers to any polypeptide which shares at 

-ky;^' , : »iA; :.:,<:-jc* - .wV/vtff*^ v^u^ wv:b ?x? M cu&&> grcurti 3^ 
least 37% amino add sequence identity to the amino acid sequence of rat DPPI (Figure 1) 
wow ..tv. s r w;j i-m^t MM \u%% mo^m nm i&mn® usmesr 

and at least 50% amino acid sequence identity to the catalytic domain of human DPPI as 

determined by pair-wise sequence alignment using Ihe computer program Clustal W 1 .8 

c$i££as0 ate jfl&q ten c fm$\- I^ss^aqsr ?** ■» * 1^2® Sag -gis aiusjj 
(Thompson et al. (1994) Nucleic Acids Res. 22, 4673-4680). The enzyme may be of 

10 mammalian, avi^n or insect origin. Alternatively, the enzymes may be obtained by 

expressing the genes or cDNAs encoding the enzymes or enzyme' mutants or enzyme 

fusions or hybrids hereof in a recombinant system. 

The term "pro-DPPI" refers to the single chain proenzyme form of dipeptidyl peptidase I. 
15 The term also refers to any polypeptide which shares at least 37% amino acid sequence 
identity to the amino acid sequence of rat DPPI (Figure 1) and at least 50% amino acid 
sequence identity to the catalytic domain of human DPPI as determined by pair-wise 
sequence alijgnment using the computer program Clustal W 1.8. 

20 "DPPMike protein" are proteins composed of one or more polypeptide chains which has 
an overall amino acid sequence that is at least 30% identical to the amino acid sequence 
of mature rat DPPI according to SEQ.ID.NO.1 and which includes a sequence that is at 



least 30% identical to the residual pro-part domain of rat DPPI. 



► or more 



25 "Equivalent back bone atoms" following Clustal W 1 .8 alignment of two i 

homologous amino acid sequences, the equivalent back bone atoms can be identified as 

those polypeptide back bone nitrogen, alpha-carbon and carbonyl carbon atoms of two or 

«'■';*"*% ..;■.••■■•..'.> ^^'■ ! -*.' :*■•':■ . P '*>;,^:- - : ' " f ^ - " 

more amino acid residues that are aligned in the same position. For example, in ah 
alignment of two polypeptide sequences, the atom which is equivalent to a back bone 
30 nitrogen atom in one residue is the back bone nitrogen atom in the residue in the other 
sequence which is aligned in the same position. The atoms in jresidues that are not 
aligned, e.g. because of a gap in the other sequence or because of different sequence 
lengths, do not have equivalent back bone atoms. 
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The term "structural alignment" refers to the superpositioning of related protein structures 
in three-dimensional space. This is preferably done using specialised computer software. 
The optimum structural alignment of two structures is generally characterised by having 
the'global minimum root-mean-square deviation in three-dimensional space between 
5 Equivalent backborie atoms. Optionally, more atoms may be included in the structural - ■ 
alignment, including side chain atbrhs. f 

The term "processed* refers to a molecule that has been subjected to a modification, 
changing it from one form to another. More specifically, the term "processed" refers to a 
10 form of pro-DPPI which has been 'subjected to at least one posMranslational chain 
.v. cleavage (per subunit) in addition to any cleavage resultingln the excision of aisignal 
peptide. 

The term "mature" refers to pro-DPPI following native like processing, i.e. processing 

15 similar to tlfe-prpcessing^naturail. pirb^DPPI iriVivo. The mature product, DPPI, contains at 

5 least abt>ut 80% of the residual prorparti 90% of the heavy and light chain residues and 
» 

lessthis^ f , , 

Theterrii "heavy chain" refers to the major peptide in the catalytic domain of DPPI. In 
20 human DPPI, the heavy chain constitutes theproenzyme residues 200-370 or more 

specifically residues 204-370 or residues 206-370 or even more specifically residues 207- 
370. 

iFfie^tei^ 
25 hu1han!DEPljith#«^ 

JO 

The teWn<-°^^ catalytic domain region of pro- 

DPPI In human ipfo-DPPi; the proregibn constitutes residues 1-206 or residues 1-205*or 
residues 1-203 or residues 1-199. 

30 

The tefm^"activatibh peptide 11 refers to the part of the proregion in pro-DPPI, which is 
excised in the mature form of the enzyme. In human DPPI, the activation peptide > 
constitutes residues 120-206 but may also constitute residues 120-199, 120-203, 120- 
205, or 120-206 or residues 134-199, 134-203, 134-205, or 134-206. The N-terminal and 
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C-terminal residues are not confirmed and may vary. The activation peptide of pro-DPPI is 
thought to be homologous to the propeptides of cathepsins L and S. : \ ~ . 

The term "residual pro-part" refers ttfthe part of the proregion inpro-DPPI, which is not 
5 excised in the mature form of the enzyme. " i 

The term "catalytic domain" refers to the structural unit, which is formed by the heavy 
chain and light chain in mature DPPIv The structured the catalytic domain is presumed to 
be'homblogdus'tb the stru^lBs of rnature papa^ cathepsins li; S^B etc.cc >>t? m t»cn 

10 

v r Tfie-tern^lhHi^ that inhibit 

th^%ctivityi6f br* b 

enzyme(s), typically at or close to the active site. 

15 Theterm "protease inhibrtors" r refefs to chem peptides and polypeptides 

that inhibit the activity of one or more prot^olytic enzymes. By selecting a specific 
protease inhibitor or kind of protease ihhibitor(s), it is often possible to specifically inhibit 
the activity of one or more proteases or types of proteases; E-64 and cystatins (e.g. 
human cystatin C) are relatively non-specific covalent and non-covalent cysteine 

20 proteinase inhibitors, respectively. EDTA inhibits Ca2+ and Zn2+ dependent 

metalloproteases and PMSF inhibits serine proteases. In contrast, TLCK and TPGK are 
both inhibitors of serine and some cysteine proteases but only TLCK inhibits trypsin and 
only TPCK inhibits chymotrypsin. 

25 The term "mutant" refers to a polypeptide, which is obtained by replacing or adding or 
deleting at least one amino acid residue in a native pro-DPPI with a different amino acid 
residua Mutation can be accomplished by adding and/or deleting and/or replacing one or 
more residues in any position of the polypeptide corresponding to DPPL 

30 The term "homologue" refers to any polypeptide, which shares at least 25% amino acid 
sequence identity to the reference protein as determined by pair-wise sequence alignment 
using the computer program Clustal W 1.8 (Thompson et "Sal. (1994) Nucleic Acids Res. 
22, 4673-4680). 
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The term "subunit" refers to a part of DPPI. Native DPPI consists of four subunits formed 
by association of four modified translation products.— - « - : - 

The term "preparative scale"*refers to expression and/or isolation of a protein in an . ; . 
5 amount larger than 0.1 mg. 

The term "active site" refers to the cavity in eachrDPPI subunit into which the substrate 
binds and wherein the catalytic and substrate binding residues are located. 

1 0 Thg term "catalytic residues- refers 1 to the cysteine and histidine residues in each DPPI 
> subunit, which participate in the catalytic reaction. In human pro-DPPI, the catalytic 
residuesTare cysteine 234 :ahd histidine 381. 

tfie%nr) ? "substrate binding residues" refers to any DPPI residues that may part in 
15 bindingJdf a substrate. Substrates may in 

atoms dfDPPI'resldufeS;'^-'-^ - > ^ %t » • -.>.•*. : \, 

WHentiSed to describe a^preparation of a protein of polypeptide/ the terms "pure" or 
"substantially pure" refer to a preparation wherein at least 80% (w/w) of all protein 
20 materials said preparation is said protein. 

In description^ of homology between amino acid sequences; the term>"identical" refers to 
artiiri5^ddresiduesof^ 

alignment (Thompson et al. (1994) Nucleic Acids Res. 22, 4673-4680) of two known 
25 -fti5L$j&f^ server http://www2.ebi.ac.uk/clustalw/ using the 

follofti^ 

ttffiitatt^^ betweercsuehjwo known/ pplypeptide sequences is 

'determin&S as l the percentage >6f matched residue 

•number of matched:residues: r : .-" i vy;u v * ; ; > . > 1 1: : «>* 

30 ~\'i'&:B:-i C ^tti V. v '>" hi ^.o^z / ; \ r ■ « • v; ; ■•:.C:/:- 

vv ^Identityr^as known in the art, is a relationship between itwo or^more polypeptide 
sequences or two or more polynucleotide sequences, as determined by comparing r the 
sequences. In the art, "degree of sequence identity" or "percentage of sequence identity" 
also means the degree of sequence relatedness between polypeptide or polynucleotide 
35 sequences, as the case may be, as determined by the match between strings of such 
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sequences following Clustal W 1 .78 alignment .■Identity" and ^similarity" can readily .be 
calculated byknown methods; . ^ < > . . . , ^ ■ . r .---> 

The term "naturally occurririg.amino acids" refers to:the ,20. i aminQ.acW;that:fi9 encoded 
5 by nucleotide sequences; alanine (Ala,* A) .^cysteine (Cys? C)r aspartate;(Asp, D), 

glutamate (Glu, E), phenylalanine (Phe, F), glycine (Gly, G), histidine (His, H), isoleucine 
(lle^ l)v lysine (Lys, K); leucine (Leu, L), methionine (Met, M), asparagine (Asn, N), proline 
(Pro;' P); glutamine (Gin, Q) • arginine (Args R);*serine, (Ser s S),>threonine (^ 
(Val, V),« tryptophane (Trp. W) and tyrosine ;(Tyr? Y)icThe f thrfeletter an&onerletter 
10 abbrcty^ 

th'#%ar^ ffflfcwiAAM^^ 

-iffim&n tr»oii>^i) m "4' U&bvi 53' mom, 

The tertri "unnaturally^ 

hatCirally Occurring aminb abid$; Unnaturally occurring amino acids may originate from 
15 chemical synthesis or from modification (e.g. oxidation, phosphorylation, glycosylation) in 
vivo or in vitro of naturally ocfcurririg-amino acids. 

The term "substrate" refers to a compound- that reacts with an enzyme. Enzymes can 
catalyse a specific reaction on a specific substrate. For example, DPPI can in general 
20 excise ah N-terminal dipeptide from a peptide or peptide-like molecule except if the Mr 
i" terminal residue is positively charge^^ cleavage site is on either, side of a. 

proline residue. Other factors; such as steric hindrance, oxidation of the substrate* 
modification of the enzyme or presence of unnaturally occurring amino acids, may also 
prevent' DPPPs catalytic<activity^ ** 

• The term "specific-activity? (refers to the level^of enzymatic activity of a given amount of 
enzyme measured under a defined set of conditions. 
>:qc .;fw .. -r : r.. . ... " - 

The term "crystal" refers to a polypeptide in crystalline form. The term "crystal 11 includes 
30 native crystals, derivative crystals and co-crystals, as described herein. 

The term "native crystal" refers to a crystal wherein the polypeptide is substantially pure. 

The term "derivative crystal" refers to a crystal wherein the polypeptide is in covalent 
35 association with one or more heavy atoms. 
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The term "co^rystal" refers to a crystal of a co-complex 

The term^co-complex" refers to a polypeptide in association with one or more -•' 
5 compounds. . 

The term "accessory binding site" refers to sites on the surface of DPPI other than the ; ' 
substrate binding site that are suitable for binding of ligands. 

10 "Crystal structure" in the context of the present application refers to the mutual 

arrangement of the.atoms, molecules, or ions that are packed together in a regular way to 
form a crystal. 

"Atomic co-ordinates" is herein used to describe a'set of numbersthat specifies the 
15 position of an atom in a crystal structured rWith respect td the iaxial directions of the unit cell 
of the crystel. Co-ordinates ate gert^rally expressed as the dirriensibnless quantities x, y, 
z (fractions of unit-cell edges). "Structure co-ordinates" refers to a data set that defines 
the three dimensional structure of a molecules or molecules. Structure co-ordinates can 
b€$ siightly modified and still render nearly identical structures. A measure of a unique set 
20 6f structural co-ordinates is the rbot-mean-square deviation of the resulting structure. 
Stfti&irfal co-ordinates that render three dimehsional'staidures that deviate from one 
Whether by a rbot-mean-square deviation by less thian 1 .5 A may be viewed by a person 
stilted irftKb sirt as identical: Hence/the structure 66-brdinates set forth in table 2 are not 

pbiy^ptide1s'lh : ^6 

The tertns "heavy atom" arid "heavy metal atom" refer to an atom that is a transition 
30 element; a larithanide metal (includes atom numbers 57^71 , inclusive) or an actinide metal 
(indudes atbm numbers 89-103, inclusive). v - : ^ 

The term "unit cell" refers to the smallest and simplest volume element of a crystal that is 
completely representative of the unit of pattern of the crystal. The dimensions of the unit 
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cell are defined by six numbers: dimensions a, b and c and angles alpha (a), beta (p) and 
gamma (y). - ■ . v 

The term "multiple isomorphous replacement" (MIR) refers to a method of using heavy 
5 atom derivative cryistais to obtain the phase information necessary to elucidate the three 
dimensioriai 1 structure tif "a native ciVstal/llie phrase "heavy atom tieritfatizatiori" is 
synoiiymous with^"muitipleisombrp^ ' ,:i< ' - { 

the term "mol^iar refr^ phases for a 

10 he^br^ 

- orienting and positioning a molecule, for which the structure co-ordinates are known and 
wtiicffisl^ structure similar to that of the crystallised 

rribleail^, tftfift ^d uriit wil Mheii^'o^af^sd £sfo : be^^ l «- 
diffraction pattern of thie hew crystal. Phases are thien calculated from this model arid 
1 5 combined with 'the-ob^^ provide' ah%proximate Fourier ^ynthdsis of 

the ^structure df the molecules comprising the new crystal; This, in turn, is 'subject to any of 
several methods of refinement to provide a final, accurate set of structure co-ordinates for 
the new crystal:" ' ■ 

20 The*tWm ' M pirodifiig" ireferi to ah 'agent tKat iVcbnverted to the parent drug in vivo:'* A- 
prodrug may be more favourable if it e.g. is bioavailable by oral administration and the 
parent drug is hot or if it has more favourable pharmacokinetic arid/or solubility properties. 

Description of the rat DPPI structure 

25 • .^v,:^.--,;. ; .;■ « - • - - , 

The rat DPPI structure disclosed in the present invention (table 2) has revealed several 
structural features hot present in any known structure of a papain family peptidase. The 
electron density defines the spatial arrangement of the residual pro-part residues Asp1 to 
Met1 18, heavy chain residues Leu204 to His365 and Pro371 to Leu438 (numbering 

30 according to the sequence of rat proDPPI). Residues Ala1 19, Thr366 to Ser369 and 
Asp370 are not well defined by the electron density and the residues that constitute the 
activation peptide (approximately Asn1 20 to Gln202, Ile203, Leu204 or Ser205) are not 
found in the mature enzyme. In accord with previous finding, a few activation peptide 
residues (at least Leu204 and Ser205) are attached to the N-terminus of the heavy chain 
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(Lauritzen ef al. (1998) Protein Expr. Purif. 14, 434-442). Recombinant rat DPPI was 
characterised as a dimer in volution (Lauritzen et al. (1998) Protein Expr. PurifMA, 434- 
442) but crystallised as a tetramer in accordance with the dligomeric structure of the 
enzyme in vivo: The space group is P6 4 22 and the unit cell dimensions are a = 166.24 A, 
5 fr= 166.24 A; c = ^ 

All related peptidases are Monomers and the disclosed structure reveals for the first time 
the types of interfaces that are found between the four subunits. The crystal structure of 
the present invention shows that the subunits ^re assembled in a ring^like structure with 

10 the residual pro-parts and catalytic domains cif neighbouring subunits being assembled 
1 head-td^tail so that edbh kind of (toriiaih pbirite lipWards and downwards, alternately, and 
the active sites point away from the centre of the ring (Figure 3); By this arrangement, the 
group of residues that form contacts at ah interface between two subunits is the same in 
both subunits; At ohe rkt DPPI stibuhit iriterface, residues V54, D74, D104 . Y105 . L106 . 

15 R108 ; L249 ; Q287; LS^ YSiel^^lS . 1435; P436 and K437 /underlined residues arc* 
identical in rat and human DPPI according to the sequence alignment in Figure 2) are 
about 5 A or clbWr to one or more ^ residues ofthe sanrie gro inthe neighbouring 
subunit. At a different kind of fat DPPI subuhit interface, residues K45, K46, 149, Y51, 
C330; N331 E332 . F372 land I G4i 9 (underlined residues are identical in rat and human 

20 DPPI according to the sequence alignment in Figure 2) are about 5 A or closer to one or 
more residues of the sahie group in the neighbouring subuhit Other residues may also 
contribute-to Subuhit interface formation/While every subunit is in close contact with its 
two lieighbouririg stiBurifts^o intera third subunit is obseh/ed across the ^ 

& ^'ekjMeftyi^ 

peptidases, the present invention shows that the catalytic domain of rat DPPI has a 
similar fold (Figure 4 and 5). The fold of the residual pro-part, its interaction with the 
•catalytic domain and role in tetramer formatiohr however, has previously not beenknown. 

30 the crystal 'structure of the present Invention thus reveals that residues 1 -1 19 form a well- 
defined bete^b&rrel domain with little or ritfalpha helical structure. Interestingly, residues 
Lys82-C94 form a beta-hairpin that projects away from the barrel and into solution. This 
unusual feature may be a crystal packing artefact, though, because these loops interact 
with residues in other tetramers. The residual pro-part domain is shown to be bound to the 

35 ^catalytic domain through'contacts to both the heavy and light chains. Residual pro-part 
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residues, including Dl, 128, TM, 1-62, 163, Y64, §69, K76, F78, W101 iand H103. are 
located about 5 A or closer to one or more of the heavy chain residues P268 > ]^69; 
Q271; Y279, L28d/k284:D288. G324;G325 and F326 ; (under1ined residues are identical 
in rat and human DPPI according to the Sequence alignment in Figure 2): Similarty, . 
5 residual pro-part residues; including T7» Y§. P9, Y64 and N65, are locatedabout 5^A or 
closer to one of more of the light chain residues £372; N373/L377 arid*T378 (underlined 
residues are idehtirail in rat and Human DPPI according to the sequence alignments ^ 
Figure 2). ^ : - ^ *i ■ -v! ' - u'- ^rsjot. /'.^ 

10 IrithSfti^ntf 

v;r the catalytic domain in a way so that it blocks the extreme end of the unprimed active site 
&eftr*M8#sign^ of the residual pro-part projects further towards the 

6a^ ; ^ 

1 5 c^rtSirily Wiy im located on the^side cfiaifrof ftspl , 

in a fbc^ ^sttion wrthiri the adtis/e site cteflt. The dellbcalised negative charge that this 
residue carries under physiological conditions on its OD1 and OD2 oxygen atoms is 
localised about 7:4 and 8.7 A from the sulphur atbm of the catalytic Cys233 residue. This 
distance together With the dipeptidyl aminbpeptidase specificity 6f rat DPPI strorigly 

20 indicates 'that the protohated N-termihi of peptide su^trates form a salt bridge to the 

1 • negative charge on the side chain of Aspi. 1 Furthermore, I the positidh of the N-temriinal 
Asp1 residue is fixed by a hydrogen bond between the free amino group of this residue 
(hydrogen bohd donor) and the backbone c&rtx>nyl oxygen of Asp274 (hydrogen bond 
acceptor): the donation of a negative charge in the active site cleft of a cysteine 

25 peptidase by the side chain of the N-terminal residue of the residual pro-part is a novel 
Structural feature riot previously observed. Thus the present invention provides a novel 
and surprising principle* for substrate binding which is very different frorti the binding of the 
substrate N-teirrnirius by the negative charge on the C-termihal of the cathepsin H "mini- 
chain" (Guncar, G;eif at: (1998) Structure 6 t 51^1). Therefore, in one embodiment of the 

30 present invention a model is proposed that can be used to elucidate the substrate binding 
of other DPPMike enzymes and which might even be employable for other peptidases not 
belonging to the family of cathepsin peptidases. Another embodiment of the present 
invention relates to the use of said information for testing and/or rationally or serrii- 
rationally designing a chemical compound which binds covalently or non-covalently to a 

35 protein with at least 37% amino acid sequence identity to the amino acid sequence of rat 
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: ; DPPI protein as shown in SEQ.ID.NO.1, characterised by applying in a computational 
analysis structure co-ordinates of a crystal structure as described above and in table 2. 

- Between Asp1 and Cys233, a wide and deep pocket is found, which may accommodate 
5 the side chains of one or v both of the two most N-terminai substrate residues. In addition to 
Asp1 and Cys233 f this pocket is defined by residual pro-part, heavy chain and light chain 

i residues including, but not limited to, Tyr64, Gly231 , Ser232, Tyr234, Ala237, Asp274, 
Gly275, Gly276, ; Phe277, Pro278; Thr378, Asij379, His380, Aja381 . These residues are ! 
identical in rat and human DPPI according to the sequence alignment in Figure 2 except 

10 for Asp274,which is a glutamic acid in human DPPI. Both aspartic acid and glutamic acid 
residues are acidic residues. Accordingly, the active sites in rat arid human DPPI can be 
expected to be strtictqnally very similar arid a very good and usable model of the active 
site of human DPPI and possibly of most of mammalian DPPI can be built usingjstructure 
coordinates of rat DPfcl and visa versa. Furthermore, very good rtiodels.of other closely , 

1 5 related DPPI I enzymes, such as but not limited to the other mammalian DPPIs iriduded in 

y Figure 2, c&h possibly be built using the structural co-ordinates of rat or human DPPI or r 

..jy, * ■ •. 

both; ; ' 

An illustrative example is a human DPPI model based on the structural data of rat DPPI. 
20 Figure 9 shows a model of the structure of human DPPI made based on the structural 
data of rat DPPI. Figures 10 - fg shows the human structure based on the structural co- 
ordinates of human DPPI as provided in table 2b. It is clear for the skilled person that 
tbese two ^tructyres regemblesreach other and the.model, bas^d on the rat £ata, is a 
^Sdmodel^ : ^ * V 

Crystal structure and/or the structural co-ordinates of human QPPI are preferred 
|mifodimente oljhe present Mention. 

.■•■.r«-> r v*; :* » • • : - % . ■ y * 

Native as well as recombinant rat DPPI is known to be glycosylate^. The innermost sugar 
30 ririgs of the carbohydrate chains attached to Asn5 and Asn251 are defined t?y the electron 
i density. 
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Table 2 

Data set for rat DPPI structural co-ordinates 

REMARK Cell parameters: 166.240 166.240 80.480 90.000 90.000 120.000 

7.373 .66.9,78. .44.992 1.00 40.28 A 
8;213 " 67; 58S ^'43.883' I. : 00' 41. : 06 >VK{ A 
•8;141 68. 835,- 43., 743-. l..O0 r 39.54 ; ,, ; .^ 4 A 

8.917 66.840* 43.154 1.00 37/74 ' A 

6.573 64.998 46.172 1.00 42.30 A 

5.669 64.280 45.719 1.00 42.94 A 

7.835 64.706 44.037 1.00 41.50 A 

6.625 65.396 47.4^8" 1.00 .40.11 A 

5.580 65*060 48.386 1.00 38.84 A 

6.124 64.863 49.827 1.00 37.36 A 

6.349 66.141 50.435 1.00 35.14 A 

-i &32t ■ ,6,4^074- 4^8,10^ rl> } 00,v32 ., 07 <v , > A 

4.798 66.369' 48.321 1.00 40.07 A 

5.-305 -67;364 47 .793. . 1; 00' 40.24 A 

3.552 66.389 48.817 1.00 40.73 A 

2 ; : 642 J 65 267 4 9 rl ; 28 ! 1:66 40. IT ■ : A 

, 2.829 67.664.. 48.742 ,1.00 39.49 A 

1.367 67.247' 48.912 1.00 39.93 A 

1.451 .65.978 49.723 1.00 41.03 A 

3.267 68.711 49.768 1.00 40.61 A 

2.633 69.757 49.902 1.00 40.96 A 

4.362 68.449 50.478 1.00 41.42 A 

4.837 69.401 51.483 1.00 40.22 A 

5.769' ; 68'. 710. 52*458. < 1;00 40.48 .< A 

5.537 70.614 50.883 1.00 39.92 A 

6/089' 70.551 49.'792 -1.00 38' 21 A 

5.490 71.730 51 .59? , 1.00 39. 47 A 

6.161 72.937 51. 1M 1.00 39.98' A 

-5.209 73,868 .50.393 1:00 39.84. , * -:A 

5.913 75.116 49.895 1.00 41.98 A 

7.127 '75.160 49V714 1.00 41.90 A 

'.5.163 .76.199 49.664 . r l. AO 45.23. A 

6.719 73^642 521379 1.00 40.12 A 

6.079 VH4.; 526 52.947 .1MW41.8.6 ? A 

7.917 73.244 52.790 1.00 39.04 A 

8. ^539' 73^835^ 53:£65 4 1^00 ; 38.07 ; A 

.9.740. 74. : 705 . 53.632- 1.00 37.39 . A 

10.323 74/586 52. 558 1.00 35.73 ' A 

. 8.924 72.-737 54. 950. 1.00 ;37 . 67 A 

7.473 71.858 55.616 1.00 39.13 A 

10; 106 ''75:578 54.568 1.00 37.35 * A 

11.204 .-76.508 54.351. 1.00 37.54 A 

10.704 77.944 54,443 1.00 38.33 A 

10.288 78. .208 55.790 .1.00 38.26 A 

9.541 78.163 53.492 1.00 32.54 A 

12.377 76.396 55.311 1.00 38.67 A 

12.269 75.814 56.393 1.0038. 94 A 

13.487 76.990 54.909 1.00 37.53 A 

14.717 76.986 55.704 1.00 37.29 A 

15.736 77.936 55.055 1.00 36.29 A 

17.113 77.915 55.717 1.00 36.06 A 
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19.326 76.947 55.960 

17.426 78.855 56.696 
18.676 78.844 57.308 
t9.'622 77.895 56.943 
20.836 77.900 57.556 
14.409 77.434 57.146 
14.727 76.723 58.111 
13.750 78.600 57.352 
13.330 79.601 56.355 

13.427 79.062 58.712 
12.520 80.260 58.459 
13.093 80.832 57.215 
12.758 77.999 59.601 
13.006 77.948 60.806 
11.918 77,157 59.003 
11.237 76.099 59.752 
10.223 75.360 58.865 

;9.218 76.295 58.205 
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12.003 74.477 61.351 
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16.773 72.249 57.390 
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16.378 76.147 62.277 
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14.733 71.000 62.994 1.00 36.15 
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140 


OE1 


GLN 


18A 


101232 


60.743 


71:530 


1.00 


56:73 


A 
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ATOM 


141 


NE2 


GLN 


18A 


8.800 


59.986 


70.006 


1.00 


56:66 


A 




ATOM 


142 


C 


GLN 


18A 


13.347 


581234 


67.319 


1.00 


45.57 


A 




ATOM 


143 


O 


GLN 


18A 


13.043 


58:198 


66:143 


1.00 


45.74 


A 




ATOM 


144 


N' 


VAL 


19A 


14.181 


57.379 


67.888 


1.00 


44.67 


A 




ATOM 


145 


CA 


VAL 


19A 


14:844 


56.344 


67.081 


1:00 


44.05 


A 


35 


ATOM 


146 


CB 


VAL 


ISA 


16.347 


56.480 


67.242 


1.00 


43.34 


A 




ATOM 


147 


CGI 


VAL 


19A 


17.112 


55.708 


66.165 


1.00 42.24 


A 




ATOM 


148 


CG2 


VAL 


19A 


1*6.798 


57.946 


67.154 


1.00 


40.01 


A 




ATOM 


149 


C- 


VAL 


19A 


14.418 


54.923 


67.470 


1.00 


46.41 


A 


. •% 
j .' 


ATOM 


150 


O 


VAL 


19A 


14.471 


54.519 


68.632 


1.00 


47.83 


A 


40 


ATOM 


151 


N 


GLY 


20A 


14.086 


54 .166 


66.410 


1.00 


46.10 


A 




ATOM 


152 


CA 


GLY 


2 OA 


13.657 


52.772 


66.575 


1V00 


47.27 


A 




ATOM 


153 


C 


GLY 


2 OA 


14.873 


51.849 


66.667 


1.00 


48.99 


A 




ATOM 


154 


O 


GLY 


20A 


16.023 


52.317 


66.656 


1.00 


49.37 


A 




ATOM 


155 


N 


PRO 


21A 


14.662 


50.525 


66.807 


1.00 


49.15 


A 


45 


ATOM 


156 


CD 


PSO 


21A 


13.319 


.49.946 


66.894 


1.00 


49.41 


A 




ATOM 


157 


CA 


PRO 


21A 


15.761 


49.571 


66.871 


1.00 


49.49 


A 




ATOM 


158 


CB 


PRO 


21A 


15'. 062 


48.242 


67.138 


1.00 


50.24 


A 




ATOM 


159 


CG 


PRO 


21A 


13.566 


48.507 


67.201 


1.00 


50 . 42 


A 




ATOM 


160 


C 


PRO 


21A 


16.597 


49.578 


65.579 


1 .00 


49.09 


A 


50 


ATOM 


161 


O 


PRO 


21A 


16.184 


50.160 


64.554 


1.00 


49.95 


A 




ATOM 


162 


N 


ARG 


22A 


17.712 


48.952 


65.697 


1.00 


4-7.61 


A 




ATOM 


163 


CA 


ARG 


22A 


18.726 


48.779 


64.668 


1.00 


47.59 


A 




ATOM 


164 


CB 


ARG 


22A 


19.877 


48.224 


65.345 


1.00 


4,7 . 80 


A 




ATOM 


165 


CG 


ARG 


22A 


21.089 


48.221 


64.521 


1.00 


51.80 


A 


55 


ATOM 


166 


CD 


ARG 


22A 


21.504 


46.834 


64.105 


1.00 


54.28 


A 




ATOM 


167 


NE 


ARG 


22A 


22.396 


46.87-3 


62.965 


1.00 


56.17 


A 




ATOM 


168 


CZ 


ARG 


22A 


22.656 


45.846 


62.179 


1.00 


55.95 


A 




ATOM 


169 


NH1 


ARG 


22A 


22.067 


44.656 


62.384 


1.00 


55.63 


A 




ATOM 


170 


NH2 


ARG 


22A 


23.518 


45.918 


61.165 


1.00 


57.96 


A 
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ATOM 
ATOM 
ATOM 
5 ATOM 
ATOM 
ATOM 
ATOM 
ATOM 

10 ATOM 
ATQfc 
ATOM 
ATOM 
: " : ATOM 

15 ATOM 
ATOM 
ATOM 
. ATOM 



20 ATOM 

Atom 
at6m 

. ATOM 

atom 

25 ATOM 
ATOM 
ATOM 

. ATOM 
ATOM 

30 ATOM 
ATOM 
ATCM 
ATOS 
ATOM 

35 ATOM 
ATOM 
ATOM 

- / v nr f 

ATOM 

u r-rv.x 
ATOM 

40 ATOM 

ATOM 



ATOM 

« at§8 

45 ATOM 
ATOM 
ATOM 
ATOrt 

* L atom 

50 ATOM 
ATOM 
ATOM 
ATOM 
ATOM 

55 ATOM 
ATOM 
ATOM 
ATOM 
ATOM 



171 
172 
173 
174 
175 
176 
177 
178 
179 
180" 
181 
182 
183 
184 
185 
186 
187 
188 
189 
1:90 
191 
192 
193 
194 

i?s 

196 
197 
198 
199 
200 
201 
202 
203 
204 
265 
206 
207 
208 
209 

m 
211 

f~ 

212 
213 

tr- -a 

214 
23.5 
21(5 
2l-7 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 



C- 
O 1 
N 

6a 

CB 

CG 

CD2 

Nf)l 

CE1 

NE2 

C ' 

O 

N 

CD 

CA 

CB 

CG 

C 

0 ( 

N 

CA 

CB * 

CG 

CD 

NE 

CZ 

NH1 

NH2 

C 

0 

N 

CA 

CB 

OG 

C 

6 

N 

CA 

eg'" 

CD2 
ND1 

6ei 

NE2 

'e 
0? 

S- ; 

CB 

CG2 

'CGI 

CD 

C 

b 

N 

CA 
CB 
CG 
ODl 



ARG 
ARG 
HIS 
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HIS 
HIS 
HIS 
HIS 
HIS 
HIS 

hist 

HIS 
PRO 
PRb 
PRO 
PRO 
PRt> 
PgO 
PRO 
ARG 
AfeG 
ARG 
ARG 
ARG 
ARG 
ARG 
ARG 
ARG 
$BG 
ARG 
SER 
SER 
SER 
SER 

sip 

SER 

A vrr. 

HIS 
HIS 

• A-.!L*T1 

HIS 
HIS 
HIS 
HIS 
HIS 
HIS 
HIS 
HIS 
IiE 
ILE 
ILE 
ILE 
ILE 
ILE 
ILE 
ILE 
ASN 
ASN 
ASN 
ASN 
ASN 



22A 
22A 
23A 
23A 
23A 
23A 
23 ft 
23A 
23A V 
23A 
23& 
23A 
24A* 
24A 
24A ; 
24A 
24A 
24A 
24i 
25A 
25A 
25A 
25A 
25ft! 
25A 
25ft 
25A 
25A 
25A 
25A 
2 ? 6A 
26A 
26A 
26A 
26A 
26A 

27A 

.*» t . 

27A 



27 ft 
27A 
27ft' 
2?K 

ilK 

27A 
27A 
28A 
28A 
28A 
28A 
28A 
28A 
28A 
28A 
29A 
29A 
29A 
29A 
29A 



18.371 

17.780 

18.757 

18.507 

17.171 

15.961 

14.999 

15.660 

14.557 

14 . 150 

19. 605 

20.137 4 

19.963 

19.541 : 

21.008 

21.207 

20.767 

20.556 

19. 424 

21.453 

21.154 

22.438 , 

22.300 

23.660 

24. 364 

24^.281 

23.543 

24.946 

20.130 

19.171 

20.325 

19.434 

20.087 

21.424 

18.057 

17.110 

17.938 

16.666 

1O8T 

16. *8 N §4 

17. ' 88 6 
15.' 731 

I6l6ii 

17.322 
15.918 
15.012 
16.263 
15.614 
16.651 
17.016 
16:093 
15.813 
14.424 
141495 
13.322 
12.111 
11.122 
9.902 
9.227 



47.743 

46.742 

47.972 

46'; 986 

47.233 

46. 973 

47.805 

451706 

45.802 

47.048 

47.079 

48.165 

45.957 

44.566 

46.024 

4^.560 

43.796 

46.871 

47.344 

47.053 

47.825 

48.059 

49.019 

49. 393 

48.261 

47.951 

48.688 

4 6.910 

47.082 

47.677 

45.778 

44.953 

43.588 

43.748 

44.717 

44.378 

44.906 

44.65^5 

&:m 
a: 2^95 
41:554 

461365 

40.122 
45.854' 
451665 
47,070 
48.255 
49.417 
49.977 
50.528 
50.089 
48.718 
481770 
49.034 
49.515 
48.369 
48.826 
49.790 



63.645 

63.990 

62.401 

61.326 

60.641 

61.530 

61.995 

62.026 

62.750 

62.741 

60.274 

60.015 

59. 626 

59.860 

58.595 

58.194 

59.408 

57.413 

57.369 

56; 454 

55. 258 

54. 4 65 

53.301 

52.774 

52.156 

50.865 

50.048 

50 . 385' 

.54.391 

53.901 

54.229 

53.414 

53.14 6 

52.687 

54.634 

53.330 

55 .3*5 

5*6.026 

57.1^2 

5*6.66$ 

56.559 

561271 

551943 

56.109 

561616 

57.438 

56.203 

56.750 

56;909 

551554 

57.801 

59.236 

55.905 

54.675 

56.578 

55.917 

55.650 

54.848 

55.223 



1.00 


47.10 


A 


1.00 


48.31 


A 


1.00 


45190 


A* 


r.oo 


45.89 


A 


1.00 


46.36 


A 


1.00 


46.84 


A 


1.00 


45.78 


A 


1.00 47.59 


A 


1.06 


47.94* 


A 


1.00' 


46.05 


A 


1.00 


46.01 


A 


1.00 


44.99 


A 


1.00 46.15 


A 


1.00. 4 4\ 85 


A" 


1.00 


45 : .28 


A 


1.00 


45. 43 




1.00 


46.89 


TV ' 

A 


1.00 


44.14 


A 


1.00 43.79 


A 


i.00 45.31 


TV " 

A 


1.00 4'6.33 


A 


1.00 


42.76 


A 


1.00 


42.59 


A 


LOO 


41763 


A 


1.00 


39.85 


A 


LOO 


39.83 


A 


1.00 


38.73 


A 


1.00 


38.30 


A 


1.60 48.99 


A 


1.00 


49.50 


A 


1.00 


51 . 32 


A 


1.00 


55.29 


A 


1.00 


55.94 


A 


1.00 


60.72 


A 


1.00* 


55.87 


A 


1.00 


55.71 


A 


1.00 


58.03 


A 


11 00 


59.69 


A 


11 00 


63153 


A 


11 00 68.08 


A 


ilotf 


69.5f 


A 


1.00 


70; 07 


A 


1.00 


71.29 


A 


1.00 


71; 73 


A 


1.00 


57.95 


A 


1.00 


59.66 


7V 
A 


1.00 


53.95 


A 


1.00 


.49175 


7V 

A 


1.00 


47.70 


A 


1100 


46.96 


A 


1.00 


46112 


A 


1.00 


45.53 


A 


1.00 


49.28 


A 


1.00 


48.52 


A 


1.00 


48.31 


A 


1.00 


48.97 


A 


1.00 


50.69 


A 


1.00 


51.19 


A 


1.00 


52,60 


A 



WO 02/20804 



PCT/DK01/00580 



30 



-J 



ATOM 230 ND2 ASN 29A 

ATOM 231 C ASN 29A 

ATOM 232 0' ASN 29A 

ATOM 233 N CYS 30A 

5 ATOM 234 CA GYS 30A 

ATOM 235 C CYS 30A 

ATOM 236 0' CYS 30A 

ATOM 237 CB CYS 30A 

*• ATOM 238 SG CYS 30A 

10 ATOM 239 N SER 31A 

ATOM 240 CA SER 31A 

ATOM 241 CB SER 3lA 

ATOM 242 OG SER 31A 

^ ATOM 243 C SER 31A 

15 Atom 244 o ser 3iA 

ATOft 245 N VA£ 32A 

ATOM 246 Ci VAL 32& 

ATOM 247 CB VAL 32A 

ATOM 248 CGI VAL 32A 

20 ATOM 249 CG2 VAL 32A 

ATOM 250 C VAL 32A 

ATOM 251 0 VAL 32 A 

ATOM 252 N MET 33A 

ATOM 253 CA MET 33iA 

25 ATOM 254 CB MEj 33A 

ATOM 255 CG MET 33A 

ATOM 256 SD MET 33A 

ATOM 257 CE MET 33A 

ATOM 258 C MET 33A 

30 ATOM 259 O MET 33A 

ATOM 260 N GLO 34 A 

ATOM 26i CA GLO 34A 

ATOM 262 CB GLU 34A 

%t ATOM 263 CG GLO 34 A 

35 ATOM 264 CD GLO 34 A 

ATOM 265 OE1 GLO 34 A 

ATOM 266 OE2 GLO 34A 

ATOM 267 C GLO 34A 

- ATOM 268 0 GLO 34A 

40 ATOM 269 N PRO 35A 

ATOM 270 CD PRO 35A 

ATOM 271 CA PRO 35A 

ATOM 272 CB PRO 35A 

ATOM 273 CG PRO 35A 

45 ATOM 274 C PRO 35A 

ATOM 275 0 PRO 35A 

ATOM 276 N THR 36A 

ATOM 277 CA THR 36A 

ATOM 278 CB THR 36A 

50 ATOM 279 OG1 THR 36A 

ATOM 280 CG2 THR 3'6A 

ATOM 281 C THR 36A 

ATOM 282 O THR 36A 

ATOM 283 N GLO 37 A 

55 ATOM 284 CA GLO 37 A 

ATOM 285 CB GLO 37A 

ATOM 286 CG GLO 37A 

ATOM 287 CD GLO 37A 

ATOM 288 OE1 GLO 37A 



9.616 
11.482 
11.028 
11.449 
10.916 

9:555 

9:289 
11.936 
131496 
•8:688 
'7.344 
f 6:579 

6.522 



'6.646 



Mb 

9§3 



3 6'.392 
: 5.362 
■ ; &'.50'2 

?%\m 

8.339 
7.166 
' 8.010 
7 . 686 
8.749 
10.397 
10.530 
7.749 
6.618 
8.801 
8.703 
9.885 
9. '92 3 
11.181 
12.200 
11.152 
8.762 
8.942 
8.595 
8 .159 
8.653 
8.507 
7.576 
9.977 
11. 044 
: 9,893 
11.065 
10.652 
- 9.787 
11.882 
12.018 
11.591 
13.316 
14.349 
15.121 
14.341 
15.254 
14.747 



48.138 
50.51* 
50.141 
51J779 
52:824 
53.398 
54.582 
53.958 
53:434 
52.565 
53:025 
51.934 
501764 
53:326 
54:245 

52:746 
51/640 

52. ^45 
5i.9'44 
53.655 

53. -772 
55.054 
56.111 
55.476 
55 .681 
52.591 
52.105 
52. 135 
51.fi 4-1 
50.081 
49.318 
48,473 
4 8. : 9 9 6 
47.291 
51.688 
52.905 
50.891 
'49.480 
51.487 
50.277 
49/381 
52.221 
51.713 
53.424 
54.251 
55.615 
5(5.256 
56.489 
53.605 
53.086 
53.647 
53.055 
51.992 
50.702 
49.520 
48.363 



53.747 
56.872 
57.955 
56.469 
57.334 
56.970 
57.198 
57.456 
58.235 
56:407 
56.064 
55.323 
56.120 
57:391 
571488 
58.420 
59:73^4 
60.525 
61*.2§8 
18*78% 

60.924 
61.830 
63* 008 
63.773 
63.681 
63.993 
65.782 
63 . 928 
64.017 
64*. 600 
65.559 
65.398 
64.095 
63. 967 
63.441 
64*.4 f b6 
66.948 
67.065 
-68.019 
68.084 
69.363 
70.290 
69.506 
69.563 
69.214 
70.114 
70.352 
70.900 
69.952 
71.174 
71.343 
72.381 
71.002 
71.861 
71.111 
70.932 
70.706 
70.529 



1.00 50.94 
1.00 47.65 
1.00 47.08 
1.00 47.41 
1.00 47.83 
l;00 48.51 
1.00 46.69 
1.00 44.81 
1.00 43.71 
1.00 51.93 
1.00 54.65 
llOO 54:29 
1.00 56106 
1.00 55:61 
llOO 55199 
3! 100 55153 
"i'.Ob 55'/45 
I 'M 

I'M m'M 

YM 58 'M 
1.00 54183 
1.00 54.07 
1.00 53.57 
1.00 52.48 
1.00 51.56 
1.00 51.27 
1.00 50.70 
1.00 50.26 
1.00 53.39 
.00 53.27 
.00 53.53 
.00 53.79 
.00 56.21 
1.00 57.38 
1.00 60.13 
1.00 60.67 
1.00 58.4^6 
1.00 53.30 
1.00 50.62 
1.00 54.04 
1.00 54.01 
1.00 53.72 
1.00 53.37 
1.00 53.39 
1.00 52.92 
1.00 52.49 
1.00 52.82 
1.00 52.88 
1.00 52.84 
1.00 53.43 
1.00 51.27 
1.00 54.29 
1.00 52.15 
1.00 55.22 
1.00 56.98 
1.00 58.29 
1.00 61.75 
1.00 63.86 
1.00 64.28 



1. 
1. 
1. 
1. 
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A 
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A 
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A 
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A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
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A 
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A 
A 
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A 
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A 
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A 
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ATOM 
ATOM 
ATOM 
ATOM 1 
5 ATOM 
ATOM 1 
ATOM 
ATOM* 
ATOM; 

10 ATOtf 
ATOM 
ATOM : 
ATOM 

^ ATOR 

15 Atom 

ATOM 
ATOM; 

at6m 

^ u AT® 
20 ATOM* 

Atom' 

ATOM 
ATOM 

atom 

25 ATOM 
ATO& 
ATOM 
ATOM 
ATOM 

30 i&rbM 



ATOM 

ATOM 
35 ATOM 
ATOM 
ATOM 
ATOM 
30 Kt8S 
40 ATOM 
ATOM-- 
ATOM 
ATOM 
4« ATOM 

45 H8R 

ATOM 
ATOM 
ATOM 
'-\ ATOM 
50 ATOM 
ATOM 
ATOM 
ATOM 
r ATOM 
55 ATOM 
ATOM 
ATOM 
ATOM 
ATOM 



289 OE2 GLU 

290 C GLU 

291 O GLU 

292 N GLO 

293 CA ' GLU 

294 CB Gilo 

295 CG GLU 

296 CD' GLO 
2^7; OEl GLU 
298 6E2 GLU 
29*9 C GLU 
300 0 GLU 
30 V N LYS 
id? CA L*S 
3tfi CB LYS 

304 CG LYS 

305 CD L*S 
3'06 CE LYS 

307 NZ LYS 

308 C* LYS 

309 o' LYS 

310 N vAl 

311 CA VAL 
33.2 CB VAL 

313 CGi VAL 

314 CG2 VAL 

315 & VAL 

316 O" V&i 

317 N' VAL 
316 CA VAL 

319 CB VAL 

320 CGI VAL 

321 CG2 VAL 

322 C VAL 

323 O VAL 

324 N Ip 

325 CA ILE 

326 6h iLE 

327 CG2 ILE 
3§§ SGI ILE 

329 CD 'ILE 

330 C E 'ILE 

331 O u ILE 

332 N HIS 
3§3 'CA HIS 

334 CB HIS 
: 335 CG HIS 

335 CD2 HIS 

337 ND1 HIS 

338 CE1 HIS 

339 NE2 HIS 
34 0 f C ' HIS 

341 'O HIS 

342 N LEU 

343 CA LEU 

344 CB LEU 

345 CG LEU 

346 CD1 LEU 

347 CD2 LEU 



37A 
37A 
37A 
38A 
38A 
38A 
38A 
38A 
38A' 
HA 
38A 
38A 
39A 
39A 
39A 
39A 7 
39A 
39A 
39A 
3"9A 
39A 
4 OA 
40A 
4 OA 
40A 
4 OA 
4 OA 
4 OA 
41A 
4lA 
4lA 
41A 
4lA 
4lA 
41A 
42A 
42A 
A2A 
42A 
42A 
$2 A 

ISA 

m 

l3A 
r 43A 
43A 
43A 
43A 
43A 
43A 
43A 
43A 
43A 
44A 
44A 
44A 
44A 
44A 
44A 



16.520 
15.334 
15.850 
15.611 
16.483 
17 . 8 68 
18.918 
19'.569 
19.829 
19 . 849 
15.840 
U\ 985 
16.267 
15.763 
14.885 
13.876 
12.642 
HI 7 03' 

ib.40i 

16.961 

17.698 

17.219 

18.369 

19.148 

20.2-98 

19.669 

£7.998 

17.021 

18 J 778 

18 . 547 

18.503 

18.182 

17.470 

19.638 

20.828 

3.91225 

20.167 

261265 

2lll69 

20 '.788 

20*. 975 

191732 

181545 

261697 

261427 

211184 

20.833 

21.232 

19.966 

19.847 

20.604 

20.893 

21.942 

20.121 

2*0.491 

19.485 

19.276 

18.261 

20.606 



49.708 

54.114 

54.039 

55.085 

56.165 

56.197 

55.073 

54.526 

53.280~ 

55. 207 

57 } .5l T 8 

57.581 

58. 56$ 

59. 91 3 

60.321 

61.426 

61.370 

62.568 

62.464 

60.842 

61.072 

611296 

62.148 

61.584 

62.505 

60.190 

63.607 

63.884 

64.532 

65.963 

66.713 

68.179 

66.088 

661598 

66.439 

67.323 

67.979 

67.226 

67 . 986 

651805 

641985 

&9l'4l4 

691684 

70.329 

711738 

72.594 

7 2. £97 

71.302 

73.080 

72.581 

71.501 

72.111 

71.653 

72.943 

73.385 

72.861 

.71. 347 

70.994 

70.648 



70.697 
72.344 
73.462 
71.502 
71.910 
7*1.349 
71.215 
72.477 
72.505 
73'. 474 
71.486 
70.588 

fz. Hi 

71.905 

73,103 

72.807 

73.730 

73.509 

74:213 V 

71.761 

72.729 

70 . 531 

70. '235 

69.023 

68l64'5 

69.359 

691959 

69.254 

70.522 

70.332 

71.666 

71.421 

72.579 

69.475 

691745 

68.444 

67.552 

661202 

651235 

661445 

651190 

671296 

671 iiS 

67.293 

671055 

681074 

69.499 

70.325 

70.232 

71.449 

71.531 

65.648 

65.204 

64.953 

63*. 605 

62.579 

62.552 

61.468 

62.310 



1.00 62.16 
1.00 57.10 
1.00 57.55 
1.00 57.04 
1.00 55.60 
1.00 58.17 
1.00 61.04 
1.00 63.70 
I. 00 63.69 
1.00 63.58 
1.00 54.27 
lVOO 54.33 
1.00 51.32 
1.00 49.38 
1.00 50.48 
1.00 54.07 
1.00 55.90 
i;00 59.3-L 
1.00 59.16 
1.00 47.69 
1.00 48.28 
1.00 44.36 
i.00 40.79 
1.00 40.02 
1.00 36.38 
1.00 38:63 
1.00 41.51 
1.00 43.93 
1.00 39.22 
1.00 36.69 
1.00 36.32 
00 34.53 
00 37.69 
OGi 37.00 
00 36.96 
00 35.86 
1.00 34.78 
1.00 34100 
11 00 30.30 
1:00 33:29 
11 00 34.69 

i;oo 35:61 

1.00 36159 
1.00 34.04 
1.00 34.68 
1.00 35.70 
r.00 38193 
1.00 38.22. 
1.00 39.36 
1.00 37.96 
1.00 40.72 
1.00 34.97 
1.00 36.02 
1.00 33.80 
1.00 35.36 
1.00 32.69 
1.00 33.36 
1.00 30.07 
1.00 29.97 
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A 
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A 

A 
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A 
A 
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A 
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A 
A 
A 
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ATOM 
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ATOSl 
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ATOM 
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ATOM 
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350 N 

351 CA' LYS 
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353 CG LYS 
354' CD LYS 
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405 OH TYR 
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44A 
44A 
4 ; 5A 
45A' 
45A 
45A 
45A 
4*5A 
45A 
45A 
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4 1 6A 
46# 
46A 
46& 

m 

46A 

m 

feK 
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m 

47A 

47A 

47A 

47A 

47A 

47A 

48A 

48A 

48A 
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48A 

48A 
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48A 

49A 

49A 

49A 

49A 

49A 

49A 
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50A 
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51A 
51A 
51A 
51A 
51A 
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20. 521 
19,513' 
22.103 
2 IV 8 62 
22V 72 9 
22.024 
20.523 
19.838 
20.251 
22.198 
22.846 
21.721' 
21. 850 
22:91'i 
20§5 
2iJ225 
23:0?5 

22; 203 
21. 333 

2§. % .§§2 
ZsSqQ 

24 i 997 
25^923 
23.575 
24.045 
23.464 
24 . 668 
24.728 
25.428 
26.931 
27.413 
27.642 
25.337 
25.853 
25.248 
25/791 
2%. 366 
27/471 
26.829 
24.789 

23. %73. 
25*. : 215 

24. k$8 
24 .082 
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26.477 
24.697 
25.482 
•26.244 
25.399 
25.042 
24.325 

25 .'003 
24.281 
23.947 
23.247 
24.640 



74.915 
75.560, 
75.38-3' 
76.820 
77 .350 
77.288 
7»7.585 
77:625 
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78/825 
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80.868 
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78:735 
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78 . 632 
79.255 
80.644 
80/925 
80:857 
77.114 
76.385 
76.295 
74.839 
74.457 
741643 
75.539 
73.895 
74.067 
72.970 
74 . 622 
73.958 
74.977 
75/664 
74.274 
73.08 ! 4 
73.^493 
71.870 
70.934 
69/704 
70.544 
70.34 ! 8 
70/447 
70.058 
71.253 
^72.444 
73/425 
74 .551 
72.617 
73.739 
74.705 
75.831 
69.420 



63.570 
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A 


63.229 
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64.377 
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65.741 
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i:00 49.18 
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A 
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1.00 39.78 


A 


61.025 
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60.847 
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£ 
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57.787 
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A 
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A 


56:718 
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A 


55.534 


1.00 39.88 


A 


56.i90 


1.00 37.27 


A 


57.844 


1.00 39.50 


A 


57.017 


1.00 40.75 


A 


58.023 


1.00 35.83 


A 


57.9i8 


1.00 33.58 


A 


56.604 


1.00 33.68 


A 


56.654 


1.00 35.99 


A 


57.371 


1.00 38.09 


A 


55.956 


1.00 39.54 


A 


59.088 


1.00 33.19 


A 


58.909 


1.00 32.13 


A 


60.291 


1.00 34.69 


A 


61.465 


1.00 32.42 


A 


62.466 


i.00 33.29 


A 


61.876 


1.00 32.59 


A 


63.730 


1.00 32. 86 


A 


62.224 


i.00 33,06 


A 
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A 
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1.66 34.39 


A 
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A 
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i.00 34.28 


A 


64.350 


1.66 34.75 


A 
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1.00 34.63 


A 


66.851 


: 1.00 35.49 . 


A 
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1.00 32.75 


A 


67.850 


1.00 34.70 


A 


66.924 


i.00 34.16 


A 


67.309 


1.00 35.08 


A 


69.182 


1.00 34.32 


A 
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1.00 33.74 


A 
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1.00 36.72 


A 
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A 
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ATOM 
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ATOM 
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ATOM 

Atom- 
Atom 
i . atom 

20 ATOM 
ATOM 
ATOM 
ATOM 
ATOM 

25 ATOM 
ATOM 
ATOM 
ATOM 

Atom 
30 atom 

ATOM 
ATOM 
ATOM 
ATOM 

35 ATOli 
ATOM 
ATOM 
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40 XtoS 
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ATOM 
ATOM 

45 AT©M 
ATOM 
ATOM 
ATOM 

i: ATOM 

50 ATOM 
ATOM 
ATOM 
ATOM 
: ATOM 

55 ATOM 
ATOM 
ATOM 
ATOM 
ATOM 



407 O TYR 

408 N ASP 

409 CA ASP 

410 CB ASP 

411 CG ASP 

412 OD1 ASP 

413 OD2 ASP 

414 C ASP 

415 O ASP* ! 

416 N GLU 

417 CA GLU 

418 CB GLU 

419 CG GLO 

420 CD GLU 

421 OE1 GLU 

422 OE2 GLU 
GLU : 



423 C 

424 O 
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443 
444 



GLU 
VAtf 



425 N 

426 CA VAL : 

427 CB VAL 

428 CGI VAL 

429 CG2 VAL 

430 C VAL 

431 O 



432 N 



VAL 
GLY 



433 CA : GLY 

434 C :: ' GLY 

435 O GLY 

436 N ASN 

437 CA ASN 

438 CB ASN 

439 CG ASN 

440 OD1 ASN 
4#1 ND2 ASN 

C * AS N 
O 
N 

445 CA Sm 
AU GB SER 

427 6g 

448 G 
US > SER 
GLY 



ASN 

SER 

ax** 



SER 
SER 



450 

451 CA 



452 C 

453 O 



454 
455 

456 CB 



GLY 
GLY 
GLY 
N TYR 
CA TYR 



TYR 

457 CG TYR 

458 CD1 TYR 

459 CE1 TYR 

460 CD2 TYR 

461 CE2 TYR 

462 CZ TYR 

463 OH TYR 

464 C TYR 

465 O TYR 



51A 

52A 

52A 

52A' 

52^ 

52A 

52A- 

52A 

52A 

53A 

53A 

53& 

53A 

53A ; 

53A 

53A 

53A 

53A 

54* 

54A 

54A 

54A 

54A 

5£A 

54A 

55A 

55A 

55A 

55A 

56A 

56A 

56A 

56A 

56A 

56A 

56A 

56A 

57A 

57A 



57A 
57S 
57A 
S8& 
58A 
58A 
58A 
59A 
59A 
59A 
59A 
59A 
59A 
59A 
59A 
59A 
59A 
59A 
59A 



23.498 

25.203 

24.508 

25.062 

26.546 

27.064 

27.193 

24\703 

25.069 

24.477 

24.630 

23.490 

22.481 

21.092 

20.172 

20.930 

25/944 

26.19! 

26.792 

2B.069 

28.273' 

27.243 

28.123 

2 9 .2 65 

30.312 

297097 

30.' 1*77 

30.569 

31.606 

29.772 

30.110 

29.770 

30.545 

31.772 

29.830 

29.411 

28.204 

3(5. 184 

2'9.'693 

36:705 

30 : 7 69 

29:432 

30:049 

28:544 

28.188 

27.623 

27.700 

27.018 

26.460 

27.368 

26.658 

26.396 

25.712 

26.223 

25.541 

25:286 

24.611 

25.023 

24.567 



69.826 

68.405 

67.718 

66. 303 

66'. 288 

67.293- 

65.253 

68.545 

69.713 

67.948 

68.690 

68.362> 

691 489 

69.002 

69.851 

67.761 

68.516 

69 .195 

67.623 

67.390 

65.890 

65.412 

65.101 . 

6T.948 5 

67.313 

69.137 

69:782 

69.292' 

6 '9-. 7 16 

68.426 

67.935 

66.451 

65.602 

65.580 

64.897 

68.714 

68.964 

69.081 

69.840 

70.905 

71.986 

68.964 

67.' 914 

69:445 

68.727 

69.640 

70.870 

69.030 

69.767 

69.529 

69.391 

70.508 

70.383 

68.146 

68.004 

69.124 

68.982 

69.354 

68.293 



68.163 

68.580 

69.659 

69.864 

70.204 

70; 735 

69.951' 

70 . 917 

70. 838 

72.079 

73.324 

74.276 

74.356 

74.085 

73.996 

73.959 

74.053 

75.043 

73.564 

74.215" 

74.478 

75.513 

73. 185 

73.459 

73.391 

72.886 

72.160 

70 .'772 

70.260 

70.151 

68.814 

68.701 

69.688 

69.672 

70.553 

67.691 

67. 754 

66. 667 

65.513 

65.078 

65.976 

64:303 

64.136 

63:440 

62.232 

61.158 

61:246 

60.151 

59.034 

57.829 

56.512 

55.716 

54.505 

56.071 

54.872 

54.088 

52.888 

58.725 

59.151 



1.00 36.85- 
1.00 35.40 
1.00 35151 
1.00 34.31 
1.00 34.28 
1.00 36.05 
1.00 33.44 
1.00 35.88 
1.00 37.26 
1.00 39.55- 
1.00 41.98 
1.00 44.69 
1.00 50.39 
1.00 54^04 
1.00 55.71 
1.00 55.68 
1.00 40.50 
1.00 40.73 
1700 39.75 
1.00 39.48 
1.00 40.36 
.00 38.06 
.00 38.84 
.00 40.26 
.00 41.88 
.00 41.13 
.00 40.80 
1.00 40.97 
1.00 41.71 
1.00 39.30 
1.00 38.72 



00 38.26 
00 37.24 
00 37.37 
00 36.12 
1.00 39.16 
1.00 40.18 
1.00; 37:33 
1.00 36:98 
1.00' 38.22 
1.00 45.4 6 
1.00 35.80 
1.00 34.-15 
1.00 35.45 
1.00 33.47 
1.00 34.21 
1.00 33.05 
1.00 33.15 
1.00 33.03 
1.00 38.33 
1.00 43.85 
1.00 48.03 
1.00 50.47 
1.00 46.11 
1.00 49.61 
1.00 51.22 
1.00 51.39 
1.00 32.66 
1.00 31.29 
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49.665 
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48.453 
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67.607 


49.810 
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10.781 


68.008 


48.424 
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CD 
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66A 


9.379 


67.515 


48.142 


1.00 39.36 
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ATOM 

^ ATOM, 
5 ATOM 
ATOft 
ATOM 
ATOM 
ATOM 

10 ATOM 
ATOM 
ATOM 
ATOM 
ATOM 

15 at6m 

ATOM 
ATOM 
ATOM 
M?J ATOM 
20 ATOM 
ATbti 
ATOM 

Atom 

ATOM 
25 ATOM 

V .1'. 

ATOM 
ATO& 
ATOM 
' ATOM 

30 ATObi 

ATOM 
ATOM 
ATOM 
ATOM 
35 ATOM 
ATOM 
ATOM 
ATOM 
ATOM 

40 him 

ATOM ' 
ATOM ■ 
ATOM 
■*« ATOM 

45 at36 

ATOM 
ATOM 
ATOM 
ATOM 
50 ATOM 

ATok 

ATOM 
ATOM ' 
; ' ATOM 
55 ATOM 
ATOM 
ATOM 
ATOM 
ATOM 



525 OE1 GIiN 

526 NE2 GLN 

527 C GLN 

528 O GLN 

529 N GLY 

530 CA GI* 

531 C " GLY 

532 0 GhX 

533 N PHE 

534 CA PHE 

535 PHE 

536 CG PHE 
5$1 CD1 PHE 

538 CD2 PHE 

539 CE1 PHE 

540 CE2 PHE 

541 CZ PHE 

542 C PHE 

543 O' PHE 

544 N ' GLU 

545 CA GliU 

546 CB' G£CJ 

547 C6 GLtJ 

548 Cb GtU 

549 OE1 GLU 

550 OE2 GLU 

551 C- GLU 

552 O r GLO 
$53 N itE 

554 CA IL£ 

555 CB Ht 

556 CG2 ILE 

557 CGI ILE 

558 CD ILE 

559 C ILE5 
$60 O ILE 

561 N' VAL 

562 CA VAL 
§63 @B VAL 
5JS4 CGI VAL 
5 f 65 CG2 VAL. 
S66 C VAL 
5'67 d 1 '* VMi 
5 r 68 N- LEU 

569 CA' LED 

570 Cfe LEU 
5^71 CG LEU 

572 CD1 LEU 

573 CD2 LEU 

574 LEU 

575 O LEU 

576 N ASN 

577 CA ASti 
'578 CB ASN 

579 CG ASN 

580 OD1 ASN 

581 ND2 ASN 

582 C ASN 

583 O ASN 



66A 

66A 

66A 

66A 

67A 

67A 

67A 

67A 

68A 

68A 

68A 

68A 

68A 

68A 

68A 

68A 

68A 

68A 

68A 

69A 

69A 

69A 

69A 

69A 

69A 

69A 

69A 

69A 

76A 

7 OA 

7 OA 

7 OA 

70A 

7 OA 

7 OA 

70A 

7 LA 

7lA 

7TA 



71A 
•71A 
71A 
72A 
72A 
72A 
72A 
72A 
72A 
72A 
72A 
73& 
73A 
73A 
73A 
73A 
73A 
73A 
73A 



9.143 
8,438 
11.212 
10.410 
12.488 
13.000 
14.393 
14.749 
15.196 
i6.5 : 47 
16.497 
15.957 
14.605 
16.788 
14.087 
16.275 
14.924 
17.479 
17.025 
18.782 
19.756 
20.550 
21.4%6 
22.253 
23.112 
22.014 
20.730 
21.233 
20.985 
21.915 
21.235 
22.268 
20.084 
19.289 
23.039 
22.786 
24.27 7 9 
25.426 

f« A f > - v ^ 

26.381 
27.549 
S'5.%38 
26. 135 
26.T35 
26 ."037 
2*6 . 618 
25.575 
; 25.'906 
27.082 
24.679 
27.018 
26.306 
28.158 
28 . 6*59 
27.813 
27 .934 
29.034 
26.806 
28.702 



66.308 

68.444 

67.981 

67.396 

68.130 

67.604 

68.130 

69.218 

67.351 

67.785 

68 . 67 4 

67.970 

68.034 

67.186 

67.328 

66.414 

66.548 

66.6i5 

65.514 

66.855 

65.828 

65.328 

64.182 

63.5S3 

64.287 

62.398 

66.388 

67.507 

65.609 

66.017 

66.104 

66.495 

67.110 

67.139 

64.997 

63.795 

65.475 

64.592 

S'V.-fcsU 

*--»> 

63.691 
64 '.273 
65.077 
; 66.141 
64 .287 
64 . 627 
65/362 
65.775 
66.741 
66.411 
63.342 
62.348 
63.367 
62.-197 
'61.933 
63.041 
63.488 
63.488 
60.948 



48.067 
47.994 
52 . 259 
52.973 
52.585 
53.835 
54.103 
53.647 
54.819 
55,150 
56.390 
57.598 
57.913 
58.392 
58.997 
59.480 
59.780 
55.447 
55.751 
55.349 
55i 696 
54.494 
54.897 
53.751 
53.173 
53.433 
56.722 
56^578 
57.764 
58.809 
60.194 
61.243 
60.174 
61.460 
58.932 
58.996 
58.947 
59. ill 
§7 ".90S 
58.136 
56.640 
S6.369 
60'. 385 
'61/427 
62.712 
63/535 
64/968 
64.975 
65.606 
63.424 
63.352 
64 . 109 
64.827 
66.072 
67.093 
67.399 
67.629 
63.950 



1. 
1. 
1. 

i; 



1.00 37.74 
1.00 40.23 
1.00 34.24 
1.00 34.69 
1.00 35.10 
1.00 33.77 
1.00 35.01 
.00 34.04 
.00 33.97 
.00 35.94 
.00 36.57 
.66 37.62 
.00 39.82 
1.00 40.59 
1.00 39. io 
1.66 41.25 
1.00 39^41 
.00 34.86 
.66 35^84 
.66 33.32 
;00 32^23 
1.00 30^52 
1.00 30124 
1.00 33.08 
1^00 31.99 
1.00 33.81 
1.00 32.02 
1.00 32.21 
liOO 31 '.77 
1.00 31.09 

1.00 30:01 

1.00 30.54 
1.00 29.32 
1.00 23.21 
1.00 31.52 
1.00 31.06 
l.OO 31.11 
i.OO 32.16 
l.OO 32.27 
i.bb 32.02 
l.OO 3i'.98 
l.OO 32.86 
i/OO 33.28 
i.OO 33.70 

i/06 33.37 

i.OO 32.53 



00 32.64 
00 31.36 
00 31.51 
00 34/48 
00 35.76 
-1.00 35.95 
1.00 34.85 
1.00 34.75 
1.00 35.52 
1.00 36.76 
1.00 33.15 
1.00 34.88 
28.376 59.847 64.392 1.00 34.38 
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A 
A 
A 
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A 
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A 
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A 
A 

A 

A 

A 

A 

A 

A 

A 

A 
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CB 
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CG 


ASP 
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ASP 




ATOM 
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ASP 




ATOM; 


591 
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ASP 
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ATOM 
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ATOM 
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ATOM 
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CE1 
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598 


CD2 


TYR 




Atom 
&t6m 


599 


CE2 


TYR 




600 


6z 4 


r. trf 

TYR 




ATOM 


601 


oh' : 


TYR 




ATOM 


602 

6tfa 
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TYR 
TYR 


20 ATOM 






ATOM 
ATO& 


604 5 




LYS 




605 


CA 
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ATOM 


606 
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ATOiM 


607 


CG 


LYS 


25 


ATOM 
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CD 
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ATOM 


609 


CE 
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ATOM 


610 


NZ 


LYS 




ATOM 


611 
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LYS 




ATOM 


612 
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LYS 


30 


ATOM 


613 


N 


TRP 




ATOM 


614 


CA 


TRP 




ATOM 


615 


CB 


TRP 




ATOM 


616 


CG . 


TRP 




ATOM 


617 


CD2 


TRP 


35 


ATOM 


618 


CE2 


TRP 




ATOM 


619 


CE3 


TRP 




ATOM 


620 


CD1 


TRP 




ATOM 


621 


NE1 


TRP 




ATOM 


622 


CZ2 


TRP 


40 


ATOM 


623 


CZ3 TRP 




ATOM 


624 


CH2 TRP 




ATOM 


625 
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TRP 




ATOM 


626 


0 


TRP 




ATOM 


627 
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PHE 


45 


ATOM 


628 


CA 


PHE 




ATOM 


629 


CB 


PHE 




ATOM 


630 


CG 


PHE 




ATOM 


631 


CD1 


PHE 




ATOM 


632 


CD2 


PHE 


50 


ATOM 


633 


CE1 


PHE 




ATOM 


634 


CE2 


PHE 




ATOM 


635 


CZ 


PHE 




ATOM 


636 


c 


PHE 




ATOM 


637 


0 


PHE 


55 


ATOM 


638 


N 


ALA 




ATOM 


639 


CA 


ALA 




ATOM 


640 


CB 


ALA 




ATOM 


641 


C 


ALA 




ATOM 


642 


0 


ALA 



36 

74A 29.123 61.136 

74A 29.231 60.054 

74A 30.308 59.062 

74A" 31.699 59.566 

74 A 31.863* 60.171 

74A 327619 59.350 

74A 27.933 59.323 

7iA 27.924 58.131 

75A 26.835 60.060 

75A 25.5S5 59.524 

75A 24.689 59.321 

75A 25.024 58.039 

75A 25.9tf9 58.037 

75A 26.26 r 4 56.856 

75A 2474'96 56. '8*6 

75A 7 ^4-. 8 4-9 55^621 

75A 25773§ ' 

75A $816$$ St^Hi 

75A 2^7 8*213 60749*2 

76A 23.422 60.769 

76A 23.739 60.368 

76A 25.179 60.6i3 

76A 25.355 60.512 

76A 26.772 60.840 

76A 26.850 61.052 

76A 21.942 60.558 

76A 21.474 59.424 

77A 21.221 61.655 

77A 19.792 61.591 

77A 19.401 62.365 

77A 20.155 62.041 

77A 19.619 61.444 

77A 20.656 61.426 

77A 18.360 60.926 

77A 2iU457 62.342 

77A 21.763 61.982 

77A 20.480 60.910. 

77A 18.178 60.413 

77A 19.238 60.410 

77A 19.063 62.245 

Ilk 19.456 63. 315 

78A 17.998 61.598 

78A 17.189 62.141 

'78A 17.615 61.596 

78A 16.576 61.807 

78A i6.184 63.093 

78A i5. 914 60.726 

78A 15.14.8 63.305 

78A 14.871 60.924 

78A i4.485 62.218 

78A 15.708 ^1.817 

78A 15.348 60.725 

79A 14.853 62.773 

79A 13.417 62.594 

79A 12.996 62.. 650 

79A 12.706 63.(585 

79A 13.225 64.790 



62.703 1.00 35.59 A 

61.733 1.00 34.82 A 

62.159 1.00 35.59 A 

61.853 1.00 34.88 A 

60.779 1.00 33.21 A 

62.668 1.00 36/74 A 

61.438 1.00 34,' 33 A 

61.131' 1.00 32.04 A 

61.539 1.00 34.42 A 

61.237 1.00 33.61 A 

62.502 1.00 33.31 A 

63.232 1.00 36.58 K 

647317 i . 66 S3.' i-3 K 

6'4 ; .955 l.dd 3571*4 K 

62 :&65 i:do S 

0l$3§ f.'fio 37. '2§. K 

65 '. i: oo §§ : n a 7 

§0l$§§ i'.M 3?; 66 s 

5$.*298 l.'OQ 32.16 A 

58.364 1.00 3i:29 K 

56.921 1.00 28.63 A 

56.519 1.00 26:38 A 

55.023 1.00 27.45 A 

54.603 1.00 26.33 A 

53.139 l700 28.04 A 

58.662 1.00 33^70 A 

58.746 llOO 33128 A 

58.865 1.00 35.54 A 

59.138 1.00 36.00 A 

60.409 1.00 36.13 A 

61.666 1.00 37.52 A 

62.856 1.00 37.97 A 

631816 1.00 38165 A 

63.204 1.00 39.70 A 

61.941 1.00 34.97 A 

63^232 1.00 39136 A 

65.105 1.00 39.78 A 

64.485 1.66 41.32 A 

65.425 1.00 43^28 A 

57.979 1.00 37.11 A 

57/499 1.00 35 s . 79 A 

57.537 i'.OO 37.08 A 

56.472 1.00 38.94 A 

55.112 1.00 38.02 A 

54.053 1.00 38.34 A 

53.702 1.00 37.23 A 

53.484 1.00 39.26 A 

52.809 1.00 37.38 A 

52.586 1.00 40.13 A 

52.249 1.00 39.92 A 

56.690 1.00 40.06 A 
57.149 1.00 39.19 A 
56.339 1.00 39.24 A 
56.465 1.00 38.82 A 
57.950 1.00 36.80 A 

55.691 1.00 37.17 A 
55.567 1.00 35.18 A 
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ATOM 
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30 ATOM 
ATOM 
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50 ATOM 
ATOM 
ATOM 
■ATOM 
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55 "atom 

ATOM 
ATOM 
ATOM 
ATOM 
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646' 
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649 

656 

651 
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654 

655 

656 

657 

658 

659" 

660 

66l 

662 

663' 

664 

665 

666 

667 

668 

669 

670 

671 

672 

673 

674 

675 

676 

677 

678 

679 

680 

68i 

682 

68§ 

68 % 

685 

W% 

687 

68$ 

689 

(590 

691 

•692 

693 

694 

695 

696 

697 

698 

699 

700 

701 



N* PHE 

CA PHE' 

CET PHE 

CG PHE 

ci3i phe? 

CD2 PHE 

CE1 PHE 

CE2 PHE 

CZ PHE 

C PHE 

O PHE 

N v PHE 

CA: PHE 

CB PHE 

CG PHE 

CD1 PHE' 

CD2 PHfe 

CE1 PHE 

CE2 PHE 

CZ" PHE 



C"* 
N 



PHE 
PHE 
LYS 



CA LYS 

CB liYS 

CG liYS 

tip fiYS 
CE 

NZ LYS 

e i*s 

6 - LYS 
N TYR 
CA TYR 
CB TYR 
CG TYR 
CID1 TYR 
CE1 TYR 
CD2 TYR 
CE2 ¥M 
CZ TYR 
OH TYR 

0 B TYR 



GLU 



CA 

£b glu 

'CG GEO 
CD GLU 
OE1 GLU 
OE2 GLU 
C GLU 
0- GLU 
W VAL 
CA VAL 
CB VAL 
CGI VAL 
CG2 VAL 
C VAL 
0 VAL 



80A 

8 OA 

80A 

80S* 

80A 

80A 

80A 

80A 

80A ? 

8 OA 

8 OA 

8lA 

8lA 

8i£ 

81A 

81A 

81A 

8IA 

8iA 

81A 

81A 

8lA 

82A 

82A 

82SA 

82A 

82A 

82A f 

82& 

82& 

82A 

83A 

83A 

83A 

83A 

§3A 

83A 

83A 

83& 

8§K 

83A 

§§£ 

83A 

84A 

m 

84A 
84 A 
84A 
84A 

8iA 
84A 
84A 
'85A 
'85A 
*85A 
85A 
85A 
85A 
85A 



11. 534 
10.707 
9V77Y 
10.464* 
10-564 
10/984 
11.171 
11.594 
11.6V6 
9.869 
9. 624 
9.446 
8 . 632 
8.4*9*4 
9.717 
10:576 
9.980 
11.695 
11.097 
11.955 
7.234 
6.715 
6.634 
5.293 
4.: 919 
3.893 
3.379 
I s . 989 
2.^065 
4.234 
4.256 
3.313 
.244 
.675 
. 9t0 
.838 
. 043 
.195 
: 403 
.326 

"6:950 
6:971 

=OSi 
^2:334 

-3.782 
-4i677 
-4i250 
-Si 811 
-2.208 
-21415 
-2:582 
-3.261 
-3.154 
-3.952 
-1.688 
-4.738 
-5.438 



2. 

2. 

2. 

1, 

2. 

4. 
"4. 
"SI 
'3. 



63.356 

64.328 

63.639 

63.118 

61.748 

63 . 993 

61. 250 

63!.512 

62.135 

64.990 

64.388 

66.230 

6 6. '959 

68.421 

69.260 

69. 664 ! 

6 9i. 630 

70.445 

70.412 

70.821 

66:339 

65.791 

66.447 

65.879' 

65 . 882 

64.738' 

64% 831 

64\392 

63.196 

66. 687 

67.924 

65.979 

66.636 

66.800 

65.472 

64.782 

63.558 

64: 936 

63: 7 SO 

63:di9 

6*. 812 
65: 8*8 
6^.601 
66:5il 
65.881 
§6:391 
65:892 
66:638 
66.822 
67.033 
66.245 
67.422 
65.245 
65.526 
64 . 350 
64.657 
64.081 
•65.848 
65.139 



55.150 

54.443 

53T.44iT 

52.215 

51.985 

51.268 

50.824 

50.104 

49>883 

55.541 

56.5'93 

551309 

56.296 

55.881" 

56.204 

55.182 

57.523 

55'. 478 

5T.821 

56.799 

56.389 

55.418 

57.584 

57.805 

59.295 

59.629 

61.011 

6i.504- 

62.377 

57.648 

57.033 

56.427 

55.669 

54.210 

53. §07 

52.947 

52.312 

53:421 

52:789 

52.236 

5±: 625 

55:735 

55:938 

55.604 

55:619 

56.796 

56:784 

57:765 

58:930 

57.378 

54.316 

54.024 

53.532 

52.281 

51.308 

50.043 

50.987 

52.490 

53.215 
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31 . 472 
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•q A * »?Q ft 

34 . 7o9 


212A 4 


35 . 37 / 
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-3 £ " >/> ft 

35 . 689 
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01 it ft ft 
31 .409 


212A 


<3 1 C. ft ft 
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Oft 00c 

29.235 
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27 . 961 
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27.014 


213A 


26.172 


213A 


25.038 


213A 


26.457 


213A 


31.666 


213A 


31.729 


214A 


32.575 



84.174 26.360 

84.911 26.673 

84.338 25.304 
80.155 28.228 
80.588 28.177 
78\920 J 27.858 
77.987 27.364- 
78.026 25.834 
79V233 25.397 : 
76.570 27.763 
76/2:19: 27.987 
75.754 27.843 
74.357 28.176 
74.162' 29.684 
72.831 30.005 
72.442 2 9*. 892' 
71.078 30.244 
73/117 2-9.526 
73>.7-21 30-V408 
70 . 662 30 . 555 
70.372 30.244 
72.417 29.526 
71.058 291883 
73.585 27. 656 
74\£07^ 27.597 

72.339 27.274 
71.498 26.741 
71.810 25.255 
7i.£21 24.680 
69.980 25.094 
71\722 23.798 
70.066 26.898 
69.619 26.170 
69.341 27.839 
67.957 28.064 
67.431 29.356 
67.859 30.559 
67:4 58 30.900 
68. MS 32.098 
66:598 30.309 
68:729 31.535 
68.'893 32.460 
67:960 32.717 
66:432 30.925 
67.113. 32.119 
67.016 26.908 
65.822 26.977 
67:557 25.843 
66.750 24.673 
67.233 23.995 
66.993 24.791 
67.676 24.122 
69.106 23.917 
69.915 23.280 
69.437 22.783 
71.203 23.137 
66.876 23.692 
66.148 22.709 
67.803 23.970 



1.00 63.73 A 

1.00 64.92 A 

1.00 64.51 A 

1.00 43.40 A 

1.00 43,14 A 

1.00 41.64 A 

1.00 42.98 A 

1.00 41.86 A 

1.00 46.88 A 

1.00 41.34 A* 

1.00 41.63 A 

1.00 39.80 A 

1.00 39.50 */ 

1.00 39.54 A 

1.00 40.74 A-' 

1.00 42.13 A 

1.00 43/40 A 

1.00' 41.72 A 

1.00 41.01' A 

1.00 43.32 A 

1.00 43,55 A 

1.00 41/80 A 
1.00 42.60 . A 

1.00 38/40 A 

1.00 38.62 A 

1.00 37/90 A 

1.00 39.42 A 

1/00 40.30 A 

1.00' 42.13 A 

1.00 41.61 A 

1/00 44.89 A 

1.00 38.98 A 

1.00 40.10 A 

1.00 37.88 A 

1.00 37.19 A 

1.00 34.20 A 

1.00 34.97 A 

1.00 33.58 A 

1.00 32'. 1-1 A 

i:00 33.15 A 

1.00 34:50 A 

1.00 31.73 A 

1.00 31.38 A 

1.00 33.67 A 

1.00 31.45 A 

i:00 36.01 A 

1.00 35.38 A 

1.00 36.60 A 

1.00 39.10 A 

1.00 38.63 A 

1.00 40.76 A 

1.00 40.47 A 

1.00 40.24 A 

1.00 42.14 A 

1.00 42.64 A 

1.00 41.28 A 

1.00 39.11 A 

1.00 41.12 A 

1.00 39.70 A 
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214A 33.7S0 68.037 

214A 33.271 68.923 

214A 34.398 69.213 

214A 34.147 69.767 

2l4A 35.635 68.851 

214A 34.886 68:669 

214A 35.081 69:885 

215A 35.662 67 .'819 

215A 36.832 681264 

215A 36.869 67.688 

215A 38.158 68.106 

215A 35J 659 68:178 

215A 37.991 67:732 

215A 38:332 66:548 

2l6A 38:572 681618 

216A 39:687 681252 

HM '4&:683 69:863 

21SA 41 : 555 65'. 110 

23.6A 421286 68.868 

21SS 43:§'47 

216A 4'4: 588 €8:642 

216A 44.938 69*. 185 

216A 45:491 67.064 

216A 39.237 67.122 

216A 39:971 66.156 

217A 38.006 67.258 

217A 37.428 66.285 

2i7A 36.693 65.100 

217A 35.966 64.387 

218A 36.864 64.884 

21 8A 36.226 63.760 

21 8A 37.103 63.237 

21QA 36.643 61. 830 

218A 38.588 63.269 

218A 38.950 62.360 

218A 34.861 64.081 

218A 34V647 -65.170 

219A 33.941 63.124 

219A 32.625 63/302 

*219A 31.511 62.857 

21-9A 30.173 62.676 

219A 29.620 63.624 

2l9A 29.651 61/451 

219A 32.571 62.447 

219A 33.020 61.3*08 

220A 32.036 62.-992 

220A 31.929 62.227 

220A 32.744 62.869 

220A 34.221 62.933 

220A 34.776 64.014 

220A 35.064 61.926 

220A '36.154 64.098 

220A 36.442 62.001 

220A 36.986 63.095 

220A 30.482 62.124 

220A 30.213 61.575 

221A 29.550 62.650 

221A 28.145 62.615 

221A 27.436 63.965 



23.090 1.00 40.84 A 

21.917 1.00 41.89 A 

20.927 1.00 44.07 A 

19.863 1.00 48.05 A 

21:273 1.00 42.55 A 

23.827 1.00 40.29 A 

23.818 1.00 39.26 A 

24.477 1.00 41.48 A 

25.200 1.00 42:51 A 

26.621 1.00 41.57 A 

27.319 1:00 40.74 A 

27.392 1:00 40.54 A 

24:394 i:00 43.98 A 

24.467 i:00 42".91 /A 

23:594 i:00 47.02 K 

22:746 i:00 38V:40 'A 

23.62(7 i:00 SO*. £3 jA 

24.239 1*00 55V55 ft 

25:5(76 11 00 57VB;6 & 

25:^1 1VO0 5'9V32 1A 

'25*. 951 1. 00 '61V-88 A 

2'6.542 1.00 61.15 A 

25.844 1.00 62.48 A 

21.827 1.00 47.55 A 

21.596 1.00 49*. 30 A 

21.326 1.00 45. 20 A 

20.411 1.00 "4 2. 32 A 

21.013 1.00 42.42 A 

20.312 1.00 42.79 A 

22.312 1.00 41.93 A 

22.986 1.00 r 40.79 A 

24.141 1.00 42.89 A 

24.532 1.00 42.09 A 

23.748 1.00 44.62 -A 

22.579 1.00 44.91 A 

23.595 l'.OO 39.93 'A 

24.127 1V00 '39.30 A 

23.522 1.00 38.06 "A 

24.126 l.'OO 38.18 :A 

23.180 1.00 37.26 A 

23.900 1.00 42.75 A 
24.473 1.00 43.24 A 
23.879 1.00 { 42.67 A 
25.387 1.00 36.57 A 
25.378 1.00 37.77 'A 
26.472 1,00 35.18 A 
27.708 1.00 34.39 A 
28.835 1.00 34.19 'A 
28.573 1.00 33.94 V A 

27.901 1.00 34.39 A 
29.028 1:00 34.54 A 
27.690 1.00 34.94 A 
28.821 1.00 36.85 A 
28.149 1.00 34 .'41 A 
28.171 1.00 35.50 A 
29.236 1.00 38.07 A 
27.384 1.00 34.77 A 
27.776 1.00 34.31 A 
27.441 1.00 32.66 A 
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CD ARG 
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CA ASN 
CB ASN 
CG ASN 
OD1 ASN 
ND2 ASN 

e Ssn 
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N (§LN 
CA GLN 
CB GLN 
CG GLN 
CD GLN 
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NE2 GLN 
C GLN 



O 
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GLN 
GLO 



CA GLO 
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221A 

221A 

22 1A 

221A 

222A* 

222A 

222A 

222A 

222ft 

222A 

223A 

223A 

223A 

223ft 

223A 

223A 

223A 

22 4 A 

224# 

224ft 
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22 4 A 

225A 
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225A 

225 ft 
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225A 

22'5A 
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225A 

22 6A 

226A 
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226A 

22 6A 
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226A 

22 6& 

227A 

2 27 A 

227A 

227A 

227A 

227A 

227A 

227A 

227A 

228A 

228A 

228A 

228A 

228A 

228A 

228A 



26.054 
28.277 
27.376 
27.495 
26.591 
25.781 
25.198 
24.239 
24. 662 
24.372 
24 ? .012 
24.334 
22.931 
22.655 
23.958 
21.655 
21.293 
20.980 
19.730 
19.221 
17.850 
20.208 
18.696 
18.727 

17. ' IBS 
16.741 
16.993 

18. '299 
18.325 
17.361 
17.228 
17.992 
16.350 
15.411 
15.374 
14.322 
12.994 
12.203 
11.669 
10.347 

ibl§6o 

12i 232 
111 94 4 
lll902 
111181 
111266 
10.364 
101652 
li.525 
9.919 
91709 
8.988 
9.284 
7.909 
7.632 
8.628 
8.584 
7.952 
9.196 



64.002 

65.134 

61.472 

61.241 

60.760 

59.647 

58.862 

59.627 

60.222 

61.418 

59.374 

5i. $56 

59.816 

58.570 

57.802 

60.339 

59.928 

61.251 

61.817 

62/910 

63.398 

64.069 

60.693 

59.745 

60.797 

59.801 

58 . 97 5 

58.212 

57.176 

56.104 

55.042 

54.908 

54.095 

60.526 

61.756 

59.771 

60.372 

60.166 

61.081 

6ll409 

611554 

5'9l800 

581604 

60l6§2 

60.248 

61.356 

62.560 

63.744 

64.558 

631841 

59.940 

59.352 

60.339 

60.141 

58.650 

57.966 

58.496 

59.553 

57.853 



28.074 

27.919 

27.114 

25. 910 

27.917 

27.437 

28.617 

29.324 

26.564 

26.626 

25.748 

25.5*06 

24.BS6 

24.003 

24.055 

25.520 

26.625 

24.826 

25.299 

24 . 337 

24.777 

24.293 

25.364 

24.575 

26.318 

261485 

27.747 

27 .723 

28.831 

28.606 

29.395 

30.471 

29.090 

26.587 

261558 

26.705 

26.801 

25.518 

251327 

26.270 

241699 

27.994 

28.031 

281956 

30.1S1 

31.232 

30.974 

31.884 

31 . 601 

32.986 

29.838 

30.653 

28.640 

28.175 

27.938 

26.992 

25.546 

25.299 

24.655 



1.00 30.25 
1.00 28.53 
00 35.79 
00 37.58 
00 37.78 
00 37.88 
00 36.20 
00 37.10 
00 40.28 
00 41. 12 
00 41.46 
00 41.70 
00 42. 55 
00 41.62 



00 41.09 



1.00 43.22 
1.00 44.82 
1.00 42.02 
1.00 39.95' 
1,00 40.39 
1.00 39.21 
1.00 38.24 
00 40.52 



00 39.90 
00 40.16 
00 39.12 
i;00 40.37 
1.00 38.54 
1.00 40.13 
1.00 36.10 
1.00 37.08 
1.00 36.45 
1.00 37.85 
1.00 39.00 
1.00 36.32 
1.00 39.77 
1.00 40.94 
1.00 41.93 
1.00 43.59 
1.00 44146 
1.00 43195 
I'.OO 40.33 



00 40.17 
00 39153 
00 40.81 
00 39.19 
00 39.71 
00 39159 
00 41.91 
00 39.77 
1.00 41.13 
1.00 38.36 
1.00 41.73 
1.00 42.48 
1.00 42.68 
1.00 44.71 
1.00 48.49 
1.00 47.21 
1.00 46.44 
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228A 6.879 

228A 7.001 

229A 5.879 

229A 4.830 

229A 3.HV 

229A 3.077 

229A 5:622 

229A 4.175 

230A 6. '131" 

230A ! 6.437 

230A ; 7:294 

230& 8 1237 

230ft nliiS 

23Q& '7:892 

23iX ? 6l932 
23^K . ^7l695 : 

23 1A ^8 1974 

231& : §l205 

232A 7 9lH3 

23 Wl ll'Ml 

232A 11 111 6 

232A 11.114 

232A 12.270 

232A 13 '.364 

233A 12.082 

233A 13.179 

233A 12.671 

233A 11.357 

233A 14.342 

233A 15.491 

234A 14.034 

234A 15.059 

234A 14.431 

23 4 A 13.617 

23 4 A 12.298 

234A 11.549 

23 4 A 14.170 

234A 13.431 

234A 12. 120 

2 34 A 11.380 

234 A 15.897 

234A 17.077 

235A 15.270 

235A 15*. 926 

235A i-4 .'878 

235A 15.467 

235A 16.954 

235A 18.069 

236A i6 . 589 

236A 17.519 

23 6A ^.6.793 

236A 15.850 

236A 14.570 

236A 16.264 

236A 13.719 

236A 15.423 

236A 14.148 

236A 18.640 

236A 19.786 



60.734 29.151 

61.898 29.548 

59.942 29.541 

60.423 30.444 

59.925 29.970 

60.597 28.781 

60.037 31.901 

59.374 32.501 

60.471 32.474 

60. 151 33.856 

61\297 34.375 

61.731? 33.705 

58 :e M 33:88§ 

58:217 35.462 

6i:820 35.542 

62:§H 3§:$i9 

62.370 36.729 

621516 3?: §28 

611733 15/.895 

IS; M§ 3§l32S 

59:682 35: 823 

591645 341408 

61.900 35.844 

61.350 35.737 
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1.00 37.29 
1.00 36.29 
1.00 36.06 
1.00 36.55 
r.00 35.31 
1.00 35.54 
1.00 37.01 
1.00 36.40 
i.QO 35.00 
1.00 37.13 
1.00 36.11 
i.00 37.20 
1.00 37.24 
1.00 38.92 
1.00* 36.25 
1.00 37.48 
1.00 39.85 
1.00 38.74 
1.00 39.71 
1.00 41.70 
1.00 43.47 
1.0*0 45.58 
1.66 43'. 7 6 
1.00 4 6.03 
1.00 41.37 
1.00 41.01 
1.00 39.73 
1.00 40.04 • 
1.00 37.02 
1.00 36.37 
1.00 33.14 
1.00 35.06 
1.00 39.94 
l.C?6 40. tf9 
1.66 38 . 1^7 
1.66 38.73 
i.0'0 38.67 
1.00 38.12 
1.00 37.44 
1.00 37.38 
1.00 38.29 
1.00 38.83 
1.00 36.39 
1.00 35.38 
1.00 35183 
llOO 37.17 
i.00 34.33 
1.00 33.68 
1.00 34.49 
1.00 34.36 
1.00 32.57 
1.00 34.72 
1.00 35.21 



52.791 48.622 39.887 1.00 35.31 
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ATOM 
ATOM 
ATOM 
^ ATOM 
5 ATOM 

Atom 

ATOM 
ATOM 4 
ATOM 

10 ATOM 
ATOM 
ATOM 
ATOM 
ATOM 

15 ATOM 
ATOM 
ATOM 
ATOM 

■'• Mm 

20 ATOM 
ATOM 
ATOM 
ATOM 
ATOM 

25 ATOM 
ATOM 
ATOM 
ATOM 
;l ATOM 

30 ATOM 
AT0M 
ATOM 
A*OM 
ATOM 

35 ATOM 
ATOM 
ATOM 
ATOM 
ATOM 

40 ATOM 
ATOM 
ATOM 
ATOM 
ATOM 

45 ATOM 
ATOM 
AiOM 
ATOM 

1 • ATOM 

50 ATOM 
ATOM 
ATOM 
ATOM 
ATOM 

55 ATOM 
ATOM 
ATOM 
ATOM 
ATOM 



104 GA TRP 15B 

105 CB TRP 15B 

106 CG TRP 15B 

107 CD2 TRP 15B 

108 CE2 TRP 15B 

109 CE3 TRP i5B 

110 CD1 TRP 15B 

111 NE1 TRP 15B 

112 CZ2 TRP 15B 

113 CZ3 TRP 15B 

114 CH2 TRP 15B 

115 C TRP 15B 

116 O TRP i5B 
11:7 N VAL 16k 
llfii CA ! VAL 16B 

119 CB VAii lifi 

120 CGI VAll 16B 

121 CG2 VAII 16B 

122 C VAL 16b 

123 O VAL 16B 

124 N PHE 17B 

125 CA PHE 17B 

126 CB PHE 17B 

127 CG PHE 1-7B 

128 CD1 PHE 17B 

129 CD2 PHE 17B 

130 CE1 PHE 17B 

131 CE2 PHE 17B 

132 CZ PHE . 17B 

133 C PHE 17B 

134 O PHE 17B 

135 N GLN i8B 

136 CA GLti 18 B 

137 CB GLN 18B 

138 CG GLN 18B 

139 CD GLN 18B 

140 OE1 GLN 18B 

141 NE2 GLN 186 

142 C GLN 18B 
14 3 O l GLN I8B" 

144 N VAL 19B 

145 CA VAL 19B 
14 6 CB VAL 19B. 

147 CGI VAL 19B 

148 CG2 VAL 19B 

149 C VAL 19B 

150 O VAL 19B 

151 N GliY 20B 

152 CA iSLY iOB 

153 C GliY 20B 

154 O GLY 20B 

155 N PRO 2 IB 

156 CD PRO 21B 

157 CA PRO 2 IB 

158 CB PRO 21B 

159 CG PRO 21B 

160 C PRO 2 IB 

161 O PRO 21B 

162 N ARG 22B 



52.194 
51.616 
52.630 
53.080 
54.011 
52.789 
53.291 
54.121 
54.654 
53.424 
54:348 
5i.082 
50.308 
5i,004 
491966 
50l58i 
49.464 
51.427 
49.12% 

W.%Ts 

* r> •*■ 

47.885 
46.983 
46.198 
47.068 
46.878 
48.055 
47.671 
48.847 
48.655 
45.980 
45.339 
45.883 
44.943 
45.634 
46.080 
47.099 
47.488 
47.549 
43.758 
43.879 
42.601 
•41.373 
40.739 
39.(588 
41.783 
40.355 
39.979 
39.866 
38.873 
37.466 
37.296 
36.424 
36.595 
35.049 
34.247 
35.225 
34.637 
35.347 



47.368 
47.488 
47.524 
46.411 
46: 908 
45.037 
48.619 
48.259 
46.078 
44:216 
44.740 
46.926 
47.737 
45:620 
45:637 
iV.S'21 
43/563 
45V125 
44.132 
41.096 
SOM 
43.757 
44.727 
45.421 
4 6.777 
44.701 
47. 40 8 
45.333 
46.686 
42.928 
43.438 
41.659 
40.720 
39.384 
39.577 
38.763 
39.232 
37.614 
40.675 
40.394 
40.970 
41.027 
42.396 
42.673 
43.520 
39.947 
39.791 
39.281 
38.213 
38.804 
40.034 
37.960 
36.507 
38.434 
37.165 
36.002 
39.162 
39.095 



40.310 
41.717 
42.802 
43.579 
44.518 
43.572 
43.276 
44.312 
45.445 
44.488 
45.414 
39.387 
38.899 
39.172 
381332 

36l r 38<4 
36^ $25 
39.113-5 

39*.2 : 97 
40Vl65 
41.048 
42.09^5 
42.378 
42.770 
43.343 
43.736 
44.023 
39.339 
38.408 
39.716 
39.102 
38.900 
37.539 
36.840 
35.776 
37.300 
39.987 
41.163 
39.418 
40.225 
40.064 
41.141 
40.152 
39.836 
38.674 
40.896 
40.731 
40.639 
40.650 
40.499 
40.412 
40.435 
40.168 
40.105 
41.727 
42.752 



1.00 35.06 

1.00 35.40 

1.00 37.21 

1.00 36.45 

i:00 37.08 

1,00 36.02 

1,00 36182 

1.00 36.15 

1.00 36.58 

1.00 34.10 

1.00 35.53 

1.00 35.31 

1.00 34'. '66 

1.00 36.25 

i : 6b 351M 

im 35:s§ 

I'M 32'.74 

I'M MV-97 
YM WM 

iM 37>7 r 6 
l.O'O 40.71 
1.00 39.84 
1.00 42.30 
1.00 42.09 
1.00 42.15 
1.00 41.86 
1.00 41.37 
1.00 40.51 
1.00 43.12 
1.00 43.47 
1.00 42.66 
1.00 45.15 
1.00 47.17 
1.00 51.58 
1.00 55.98 
1.00 56.73 
1.00 56.66 
1.00 45.57 
1.00 45.74 
1.00 44.67 
1.00 44.05 
1.00 43.34 
1.00 42.24 
1.00 40.01 
1.00 4 6.41 
1.00 47.83 
1.00 46.10 
i.00 47.27 
1.00 48.99 
1.00 49.37 
1.00 49.15 
1.00 49.41 
1.00 49.49 
1.00 50.24 
1.00 50.42 
1.00 49.09 
1.00 49.95 



33.537 39.815 41.609 1.00 47.61 
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ATOM* 


163 


CA 


ARG 


22B 


32.880 


ATOM v 


164- 


CB 


ARG 


22B 


31.824 


ATOM' 


165 


CG 


ARG 


22B 


31.216 


ATOM 


166 


CD 


ARG 


22B 


29/807 


5 ATOM 


167 


NE 


ARG 


22B 


29.395 


ATOM : 


168* 


CZ 


ARG 


22B 


281375 


ATOM 


169> 


NH1 


ARG 


22B 


27.639 


Atom 


170 


NH2 ARG 


22B 


28/007 


ATOM' 


171 


C 


ARG 


22B 


32.161 


10 Ato# 


172 


O ' 


ARCS 


22B 


31.589 


ATOM 


173 


N 


HI'S' 


23B 


32.166 


ATOti 


174* 


CA 


HIS 


23B 


31.437^ 


ATOM 


iis 


CB 


HIS 


23B V 


32. 319 


^ ATOM 


176 


CG 


His 


23B 


32.699 


15 Atom 


177 


CD2 


HIS 


23B> 


33.900 


ATOM 


178 s 
f7* 


ND1 HIS 


23B 


31.752 


Atom 7 


CE1 


HIS 


23B^ 


32.38* 


ATOM 


iso 


NE2 


HIS 


23B 


33.669 


v ^'ATOM 


181 


C : 


HIS 


23B 


30. 969 


20 Atom 


182' 


O 


HIS ! 


23B 


31'. 643 


Kioto 


183 


N 


PRO 


24B 


29.818 


ATOM; 


184 


CD 


PRO 


24B 


28.824 


AT 6m 


185 


CA 


PRO 


24B 


29.353 


ATOM 


186 


CB 


pk> 


24B 


27.986 


25 ATCM 


187 


CG 


PRO 


. 24B 


27.544 


ATOM 


188 


C 


PRO 


24B 


30.313 


ATOM 
ATOM 


i89 


6 V 


•* 

PRO 


24B 


31'.' 28 9 


190 


N 


Arg 


25B 


30.022 


ATOM 
30 ATOM 


191 


CA 


ARG 


25B 


30 1840 


192 


CB 


ARG 


25B 


30.401 


Atom 


193 


CG 


Arg 


25B 


31.301 


atom 


194 


CD 


ARG 


25B 


30 ; 935 


ATOM 


195 


NE 


ARG 


25B 


29.613 


■ At&m 


196 


CZ 


ARG 


25B 


29.386 


35 ATOM 
ATOM 
ATOft 


197 


NH1 ARG 


25B 


30 : 393 


198 
199 

V- JXr 

200 
201 

m 


NH2 


ARG 

■ *rv- 

ARG 


25B 


28.152 




25B 


30 1 709 




ARG 


25B 


341703 






SE8 


26B 


29:2&2 


40 l&M 

n ' ATOM 
ATOM 


CA 


SER 


26B 


29:213 


203 


CB 


SER 


5>6B 


27170* 


20 f 4 


6g 


! SER 


2'6B 


271174 


ATOft 


205 


gs 


SER 


2&B 


291697 


-12 ATOM 


We 


6 


•SER 


2'6B 


25.877 


45 ATOM 
ATOM 


207 


N 


HIS 


27B 


29'. 920 


: 208 


r eA 


*HXS 


27B 


30.339 


ATOM 


'209 


CB 


HIS 


27B 


29.335 


Atom 


S to 


CG 


HIS 


27B 


28.106 


: C ATOM 


. Sii 


CD2 


HIS 


27B 


26.819 


50 ''ATOM 




ND1 HIS 


27B 


28.121 


ATOM 




'CE1 HIS 


27S 


26.894 


•ATOM 


•214 


NE2 


HIS 


27B 


26.085 


. 'atom 


•215 


C ! 


HIS 


27B 


31*. 751 


? "'atom 


^216 


O 


^HIS 


27B 


32.0.41 


55 ATOM 


217 


N 


ILE 


28B 


32 . 632 


'ATOM 


218 


"CA 


ILE 


28B 


33.983 


ATOM 


219 


CB 


ILE 


28B 


34.470 


ATOM 


220 


CG2 ILE 


28B 


34.773 


ATOM 


221 


CGI ILE 


28B 


35.712 



40.606 

41.325 

42.374 

42.040 

42.832- 

42.543 

41.438 

43.326 

39.781 

38.768 

40.230 

39.520 

38. 487 

37 .309 

36.892 

36.414 

35.507 

35-. 778 

40.517 

4i;s2i 

40.266 

39.206 

41.205 

40.645 

39.882 

41.237 

40.493 

42.105 

42.232 

43.461 

43.821 

45.203 

451230 

45.003 

44.732 

45.058 

40.974 

40.441 

'401290 

391 80S 

351189 

40. '4 27 

37:99:6 

37.006 

37.987 

36.760 

36.436 

35.723 

36.137 

34.400 

3T.027 

35.062 

36.712 

35.833 

37.619 

37 .649 

39.128 

39.724 

39.200 



42.638 

41.961 

42.785 

43.201 

44.341 

45.127 

44/922 

46.141 

43.661 

43.316 

44.905 

45.980 

A6.665 

45.776 

45.311 

45.280 

44.556 

44.565 

4'7.032 

47.291 

47.680 

47.446 

48.711 

49.112 

47.898 

49.893 

49.937 

50.852 

52.048 

52.841 

54.005 

54.532 

55.150 

56.441 

571258 

56.921 

521915 

53.405 

5310*77 

53.892 

54.160 

54.619 

531272 

53197 6 

511961 

51.280 

50.164 

50.638 

50.747 

51.035 

51.363 

51.197 

50 ..690 

.49.868 

51.103 

50.556 

.50.397 

51.752 

49.505 



1.00 47.59 
1.00 47.80 
1.00 51.80 
1.00 54.28 
1.00 56.17 
1.00 55.95 
1.00 55.63 
1.00 57.96 
1.00 47.10 
1.00 48.31 
1.00 45.90 
1.00 45.89 
1.00 46.36 
1.00 46.84: 
1.00 45.78 
1.00 47'. 59 
1.00 47.94 
1.00 46.05 
1.00 46.01 
1.00 44.99 
1.00 46.15 
1.00 44.85 
1.00 45.28 
1.00 45.43 
1.00 46.89 
1,00 44.14 
1.00 43.79 
1.00 45.31 
1.00 46.33 
1.00 42.76 
1.00 42.59 
1.00 41.63 
1.00 39.85 
1.00 39.83 
1.00 38.73 
1.00 38.30 
1.00 48.99 
1.00 49.50 
1100 51.32 
1.00 55.29 
1.00 55.94 
1.00 60172 
1.00 55.87 
1.00 55.71 
1.00 58.03 
1.00 59.69 
1.00 63.53 
1.00 68.08 
1.00 69.51 
1.00 70.07 
1.00 71.29 
1.00 71.73 
1.00 .57 .95 
1.00 59.66 
1.00 53.95 
1.00 49.75 
1.00 47.70 
1.00 46.96 
1.00 46.12 
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ATOM 


222 


CD 


ILE 


28B 


35/471 


38.738 


48.070 


1.00 


45.53 


B 




ATOM 


223 


C 


ILE 


28B 


34.979 


36.850 


51.. 4,01 


1.00 


49.28; 


B 




ATOM* 


224 


O 


ILE 


28B 


34.988 


36.938. 


52. 631 v 


1.00 


48.52 


B 




ATOM 1 


225 


N 


ASN 


29B 


35.803" 


36.054^ 


50.728- 


1.00 48.31, 


B 


5 


ATOM 


226 


CA 


ASN' 


29B 


36.825 


35.245 


51/389 


1.00 48.97; 


B 




ATOM 


227 


CB 


ASN 


29B 


36.327 


33/816: 


51.656 


1.00 


50.69 


B 




ATOM 


228 


CG 


ASN 


29B 


37% 333' 


32 Z9.8.8; 


52.458 


1.0.0 


51 .19 


B 




ATOM 


229 


OD1 


ASN 


29B 


38.505' 


32.885 


52 . 08.3, 


1.00 


52 .'6ft 


B 




ATOM 


230 


ND2 


ASN 


29B 


36/880 


32.396 


53.559 


1.0Q 


50.94 


B 


10 


ATOM; 


231 


C 


ASN 


29B 


38.005 


35 .200 


50,. 434 


1.00, 4#:65 


B 




ATOM 


232' 


0 


ASN 


29B 


37.909 


34. 621: 


49.351 


1.00 


47; 08 


B 




ATOM 


233 


N 


CYS 


. 30B 


39.117 


35.804 


50.837 


1.00. 4-7.41 


B 




ATOM 


234 


CA 


CYS 


30B 


40/288' 


35.865 


49.972' 


1.00 


47,. 8;3 


' B- 




ATOM 


235 


C 


CYS 


30B' 


41. 466 


34.973 


50/336 


1:00 


4 a; 51 


8 


15 


ATOM 


236 


0 


CYS 


30B 


42.624 


35 335 


50.108 


i:oo 


46:69 


B 




ATOM 


237 


CB 


CYS 


30ET 


40/761 


37/315 


49:850 


1.00 


44:81 


B 
B 




ATOM 


238 


SG 


CYS 


30B 


39.527 


38:404 


49:07iv 


1:00 


4r3;3* 




Atom 


" • \ r. 

239 


N b 


SER 


3i§ 


a : %H 


33:866' 


50 : 899 


i:oo 


51?: 93 


B 


-.tr. 


ATOM . 


24'0 


CA 


SER 


3 IB 


42."2!49 


32. '872 


51 : 242 


1/00 5*4:65 


B 


20 


». . f-\« 
ATOM 

ATOM 


241 


CB 


SER 


3 IB 


4$; 686 


3S/66* 


■S-U." 983 


1:00 54:2^ 


B 




*r c< £ 

242 


6g 


SE£ 


3$B 


40.* 76$ 


3i>:oso 


51^:t86 


1:00 


56 : 06 


B 




ATO&i 


243 


e 


SER 


3l& 


42.858 


32.418 


49.915 


1.00 


55.61 


B 




ATO*4 


244 


0 


SER 


31B 


44.066 


32.173 


49J818 


1.00 


55.99 


B 




ATOM 


245 


N 1 


VAL 


i. i. 
32B 


42.6l'5 


32.332 


48.886 


1.00 


55.53 


B 


25 


Atom 


246 


CA 


VAL 


32B 


^2.4^8 


31.905 


47.572 


1.00 


55.45 


B 




mom 


247 


CB 


VAL 


32B 


42.040 


30.463 


47.281 


1.00 


56:70 


B 




ATOM 


248 


CGI 


VAL 


32B 


42.821 


29.921 


46.078 


1.00 


57.70 


B 




ATOM 


249 


CG2 


VAL 


32B 


42.255 


29.597 


48.520 


1.00 


58.90 


B 




ATOM 


256 


C 


VAL 


32B 


41 . 982 


32.775 


46.419 


1.00 


54.83 


B 


30 ATOM 


251 


0 


■ : -j 

VAL 


32B 


40.815 


33.193 


46.382 


1.00 


54.07 


B 




ATOM 


252 


N 


MET 


33B 


42.883 


33.033 


45.476 


1100 


53.57 


B 




ATOM 


253 


CA 


MET 


33B 


42.562 


33.822 


44.298 


1.00 


52.48 


B 




ATOM 


254 


CB 


MET 


33B 


43.835 


34.183 


43.533 


1.00 


51.56 


B 




ATOM 


255 


CG 


MET 


33B 


44.219 


35.632 


43.625 


1.00 


51.27 


B 


35 


ATOM 


256 


sb 


MET 


33B 


42.845 


36.742 


43.313 


1.00 


50.70 


B 




ATOM 


257 


CE 


MET 


33B 


42.956 


36.959 


41.524 


1.00 


50.26 


B 




ATOM 


258 


C 


MET 


33B 


41.670 


33.006 


43.378 


1.00 


53.39 


B 




ATOM 


259 


0 


MET 


33B 


41.815 


31.783 


43.289 


1.00 


53.27 


B 




ATOM 


260 


N 


GLU 


34'B 


40.749 


33.689 


42.706 


1.00 


53.53 


B 


40 


ATOM 


261 


CA 


GLU 


34B 


39.851 


33 . 057 


41.747 


1.00 


53.79 


B 




ATOM 


262 


CB 


GLU 


34B 


38.428 


33.601 


41/908 


1.00 


56.21 


B 




ATOM 


263 


CG 


GLU 


34B 


3~7.?49 


33.252 


43.211 


1.00 


57.38 


B 




ATOM 


264 


CD 


GLU 


34B 


36.388 


33.919 


43/339 


1.00 


60.13 


B 




at6m 


265 


OEl 


GLU 


34B 


36.331 


35.063 


43.865 


1.00 


60 . 67 


B 


45 


ATOM 


266 
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57.897 37.725 

58.091 38.668 

58.047 38.291 

56.048 39.374 
55.262 39.143 
56.028 38:726 

55.083 37.647 
54.855 37.442 
56.133 37.102 

57.084 36.571 
56.176 37.355 
55.665 36.389 
56.566 36.468 
55;i71 35.227 
551675 33.982 
54.523 33.030 
54.213 32.950 
52.767 33.221 
52.394 33.310 

52.006 33.347 
56.726 33.253 
57.279 32.263 
57.014 33.742 
58.003 33.091 
57.430 32.828 
56.299 31.793 
56.905 34.121 
59.318 33.847 
59.907 33.915 
59.767 34.420 
61.025 35.14 6 
61.119 36.534 
62.229 37.04 6 
59.996 37.155 
60.043 38.4^92 

59.007 38*. 605 
59.253 37.618 
.60.305 3:7.634 
58.282 36'. 753 
59.827 39.615 
58.907 39.552 
60.680 40.639 
60.634 41.793 
62.043 42.228 
62.639 41.330 
59.970 43.003 
59.980 43.170 
.59.442 43.866 
58.775 45.074 
58.742 46.148 
59.423 46.060 
57.913 47.155 
57.798 48.272 
58.465 49.477 
57.782 50.794 



1.00 34.70 B 

1.00 34.16 B 

1.00 35.08 B 

1.00 34.32 B 

1.00 33.74 B 

1.00 36.72 B 

1.00 36.53 B 

1.00 35.70 B 

1.00 36.85 B 

1.00 35.40 B 

1.00 35.51 B 

1.00 34.31 B 

1.00 34.28 B . 

1.00 36.-05 B 

1.00 33.44 B 

.1.00 35.88 B 

1.00 37.26 B 

IJOO 39.55 B 

1.00 41^98 B 

1.00 44.69 B 

1.00 50.39 B 

1.00 54.04 B 

1.00 55.71 B 

i:00 55.68 B 

1.00 40.50 B 

1.00 40.73 B 

1.00 39.75 B 

1.00 39.48 B 

1.00 40.36 B 

1.00 38.06 B 

1.00 38.84 B 

1.00 40.26 B 

1.00 41.88 B 

1.00 41.13 B 

1.00 40.80 B 

1.00 40.97 B 

1.00 41.71 B 

1.00 39.30 B 

1.00 38.72 B 

1.00 38.26 B 

r.00 37.24 B 

1.00 37.37 B 

r.00 36.12 B 

1.00 39.16 B 

1.00 40.18 B 

1.00.37.33 B 

1.00 36.98 B 

1.00 38.22 B 

1.00 45.46 B 

1.00 35.80 B 

1.00 34.15 B 

1.00 35.45 B 

1.00 33.47 B 

1.00 34.21 B 

r.00 33.05 B 

1.00 33.15 B 

1.00 33.03 B 

1.00 38.33 B 

1.00 43.85 B 
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ATOM 


458 


CD1 


TYR 


59B 


47.863 


58.113 


51.590 


1.00 


48.03 


B 




ATOM 


459 


CE1 


TYR 


59B 


48.097 


57.458 


52.801 


1.00 


50.47 


B 




ATOM 


460 


CD2 


TYR 


59B- 


45.904 


56.782 


51.235 


1.00 


46.11 


B 




ATOM 


461 


CE2 


TYR 


59B 


46.122 


.56/121- 


52/434 


1.00 


49.61 


B 


5 


ATOM 


462 


CZ 


TYR 


59B 


47.220 


56.460 


53.218 


1.00 


51.22 


B 




ATOM 


463 


OH 


TYR 


59B 


47.434 


55.804 


54 . 418 


1.00 


51.39 


B 




ATOM 


464 


C 


TYR 


59B 


47.550 


56.347 


48.581 


1.00 


32. 66 


B 




ATOM 


465 


O 


TYR 


59B 


46.859 


55.422 


48. 155 


1.00 


31.29 


B 




ATOM 


4 66 


N 


PHE* 


60B 


48.643 


56.156 


49.313 


i/oo 


31:38 


B 


10 


ATOM 


4 67 


CA 


PHE 


60B 


49.081 


54.821 


49.713 


1.00 


32:31 


. B 




ATOM 


4 68 


CB 


PHE 


60B 


49.833 


54.129 


48.564 


1.00 


30.22 


B 




ATOM 


469 


CG 


PHE 


60B 


51.290 


54:510 


48.468 


1.00 


29.18 


B 




ATOM 


470 


GDI 


PHE 


60B 


52.234 


53V947 


49/33* 


1:00 


31 :w 


*B 




ATOM 


471 


CD2 


PHE 


60B ; 


51.718 


55/451 


4 77 53:4- 


1.00 


27."77 


B 


15 


ATOM 


472 


CE1 


PHE 


60B 


53.583 


54/318 


49/265 


1/00 


31786: 


B 




ATOM 


473 


GE2 


PHE 1 


6($B 


537059 


5 57 8*2-9 


477458' 


1.00 


29.; 71 


B 




ATOM 


47# 


cz ,r 


PHE? 


60B' 


53.996 


5$/2'6*4* 


4*87323 


1:00 


32.53. 


B 




ATOM 


475* 


c 


PHE' 


60® 


49. 998* 


5*47 934 3 


5*0 / 932 


1:00 


34.*26 


B 




ATOM 


476 


6 


PHE 


66b 


50.558 


557997 


517*B96 


1:06 


33 : 77 


B 


20 


ATOM 


477 




THR 


6 IB 


§&: Mft 


53; 84 4' 


517 6&4 


i;oo 


34.: li 


B 




&TOM 


478 1 


CA 


tHeC 


6£b 


51 04 7 


5 3.* 8 37 


5*2. 826 


1.00 


33:73 


B 




ATOM 


47$ 


GB 


THR 


61B 


50.377 


5*4.300 


54,150 


1.00 


34.96 


B 




ATOM 


480 


OG1 


THR 


6IB 


51.370 


54.364 


55.187 


1.00 


34.95 


B 




ATOM 


481 


CG2 


THR 


61B 


49.296 


53.31:6 


54.593 


1:00 


32.00 


B 


25 


ATOM 


482 


C 


THR 


61B 


51.595 


52.443 


53.071 


1.00 


33.68 


B 




ATOM 


483 


O 


THR 


61B 


50.915 


51.448 


52.841 


1.00 


34.70 


B 




ATOM 


484 


N 


LEU 


62B 


52.843 


52.378 


53.505 


1.00 


34.77 


B 




ATOM 


485 


CA 


LEU 


62B 


53.439 


51.101 


53.859 


1.00 


35.68 


B 




ATOM 


486 


CB 


LEU 


62B 


54.962 


51.238 


53.966 


1.00 


35.08 


B 


30 


riTOM 


487 


GG 


LEU 


62B 


55.786 


50.040 


54.444 


1.00 


34:88 


B 




Atom 


488 


. cbi 


LEU 


62B 


55.730 


48.924 


53.409 


1.00 


33:54 


B 




ATOM 


489 


CD2 


LEU 


62B 


57.224 


50.475 


54.670 


1.00 


33:50 


B 




ATOM 


490 


C 


LEU 


62B 


52.855 


50.795 


55.252 


1:00 


37.05 


B 




ATOM 


491 


O 


LEU 


62B 


52.560 


51.714 


56.033 


1.00 


37.53 


B 


35 


ATOM 


4 92 


N 


ILE 


63B 


52.655 


49.520 


55.554 


1.00 


36.52 


B 




ATOM 


493 


CA 


ILE 


63B 


52.143 


49.133 


56.863 


1:00 


36.16 


B 




ATOM 


494 


CB 


ILE 


63B 


50.921 


48.223 


56:728 


1.00 


37.06 


B 




ATOM 


495 


CG2 


ILE 


63B 


50.459 


47.768 


58.108 


1.00 


35.15 


B 




ATOM 


496 


CGI 


ILE 


63B 


49.817 


48.971 


55. 975 


1.00 


37.31 


B 


40 


ATOM 


497 


CD 


ILE 


63B 


48.639 


48.106 


55:575 


1.00 


38.29 


B 




ATOM 


498 


C 


ILE 


63B 


53.283 


48.380 


57.536 


1.00 


36.09 


B 




ATOM 


499 


0 


ILE 


63B 


53.441 


47.179 


57.334 


1:00 


35.38 


B 




ATOM 


500 


N 


TYR 


64B 


54.082 


49.104 


58.321 


1.00 


36.69 


B 




ATOM 


501 


CA 


TYR 


64B 


55.252 


48.541 


59.005 


1.00 


35,77 


B 


45 


ATOM 


502 


CB 


TYR 


64B 


54.826 


47.543 


60.090 


1.00 


34.91 


B 




ATOM 


503 


CG 


TYR 


64B 


55.967 


47.111 


60.988 


1.00 


35.87 


B 




ATOM 


504 


CD1 


TYR 


64B 


56.693 


48.048 


61.726 


1.00 


36.49 


B 




ATOM 


505 


CE1 


TYR 


64B 


57.751 


47.658 


62.547 


1.00 


37.20 


B 




ATOM 


506 


CD2 


TYR 


64B 


56.330 


45.769 


61.093 


1.00 


37.20 


B 


50 


ATOM 


507 


CE2 


TYR 


64B 


57.383 


45.365 


61.909 


1:00 


38.56 


B 




ATOM 


508 


CZ 


TYR 


64B 


58.088 


46.315 


62. 634 


1.00 


39.87 


B 




ATOM 


509 


OH 


TYR 


64B 


59.115 


45.918 


63.458 


1.00 


41.82 


B 




ATOM 


510 


C 


TYR 


64B 


56.169 


47.865 


57.971 


1.00 


35.39 


B 




ATOM 


511 


O 


TYR 


64B 


56.832 


48.556 


57.192 


1.00 


36.07 


B 


55 


ATOM 


512 


N 


ASN 


65B 


56.214 


46.532 


57.963 


1/00 


33.98 


B 




ATOM 


513 


CA 


ASN 


65B 


57.032 


45.795 


56.992 


1.00 


35.01 


B 




ATOM 


514 


CB 


ASN 


65B 


58.331 


45.280 


57.641 


1.00 


34.00 


B 




ATOM 


515 


CG 


ASN 


65B 


58.088 


44.175 


58.673 


1.00 


33.67 


B 




ATOM 


516 


OD1 


ASN 


65B 


56.964 


43.697 


58.853 


1.00 


30.98 


B 
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ATOM. 


517 


ND2 


ASN 


65B 


59.153 


43.764 


59.348 


1.00 


30.42 


B 




ATOM 


518 


c 


ASH • 


65B 


56,226 


44.612 


56.462 


1.00 


34.65 


B 




ATOM 


519 


O 


ASN 


65B 


56.765 


43.706 


55.820 


1.00 33.16 


B 




ATOM 


520 




GLN 


66B 


54.925 


44^.658 


56.735 


1.00 35.63 


B 


5 


ATOM 


521 


CA 


GLN 


66B 


53:971 


43.609 


56.393 


1.00 


34.74 


B 




ATOM 


522 


CB 


GLN 


66B 


52.919 


43.554 


57. 496 


1.00 


35 5 .48 


B 




ATOM 


523 


CG 


GLN 


66B 


53.506 


43.340 


58.882 


1.00 


37.74, 


B 




ATOM 


524 


GD 


GLN 


66B 


53.780 


41.879 


59.164 


1.00 


39.36 


B 


,; ; . ■ 


ATOM 


525 


OE1 


GLN 


66B 


52.852 


41.072 


59.239 


1.00 


37.. 74 


B 


10 


ATOM 


526 


NE2 GLN 


66B 


55". 055 


41 .529 


59.312 


1,00 40V23 


B 




ATOM 


527 


C ' 


GLN 


66B 


53.2*67 


43.700 


55.047 


1.00 34.24 


B> 




ATOM 


528 


0 - 


GLN 


66B 


53.* 16! 


42.713 


54.333 


1.00 


34 . 69 


B ; 




ATOM 


529 


N- 


GLY 


67B 


52.758 


44.879 


54.721 


.1.00 


35.10 


B 




ATOM 


530 


ck? 


GLY 


67B 


52.046 


45.060 


53.471 


1.00 33.77 


B 


15 


ATOM 


531 


c ;,; - 


GLY 


67B 


51.805 


46.529 


53.203 


1.00 


35.01 


B 




ATOM 


532 


& 


GLY 


67B 


52.570 


47.382 


53.659 


1.00 


34.04 


B 




ATOM 


533 


N 


PHE 


68B 


50:729 


46.835 


52.487 


1. 00. 33.97 


B 




ATOM 


534 


CA 


PHE 


68B 


50.430 


48.222 


52:i56 


1.00 35.94 


B 




ATOM 


535 


CB 


PHE 


68B 


511224 


48.623 


501916 


1.00 


36.57 


B 


20 


ATOM 


536 


CG 


PHE 


68B 


50.885 


47.804 


49.708 


1.00 


37.62 


B 




ATOM 


537 


CD1 


PHE 


68B 


5i: 616 


46.665 


49.393 


1.00 


39.82 


B 




ATOM 


538 


CD2 


PHE 


68B 


49.790 


48.131 


48.914 


1.00 


40.59 


B 




ATOM 


539 


CE1 


PHE 


68B 


51.264 


45.863 


48.309 


1.00 


39.10 


B 




ATOM 


540 


CE2 


PHE 


68B 


49.430 


47.331 


47.826 


1.00 


41.25 


B 


25 


ATOM 


541 


CZ 


PHE 


68B 


50.170 


46.198 


47.526 


1.00 


39.41 


B 




ATOM 


542 


&■ 


PHE 


68B 


48.950 


481444 


511859 


1.00 


34.86 


B 




ATOM 


5'43 


O' 


PHE 


68B 


481224 


47:501 


511555 


1.00 


35.84 


B 




ATOM 


544 


N 1 


GLU 


69B 


48.507 


49.693 


51.957 


1.00 


33.32 


B 




ATOM 


545 


CA 


GLU 


69B 


47.130 


50: 023 


51.610 


1.00 


32.23 


B 


30 


ATOM 


546 


CB 


GLU 


69B 


46.300 


50.460 


52.812 


1.00 


30.52 


B 




ATOM 


547 


CG 


GLU 


69B 


441850 


50.681 


52.409 


1.00 


30.24 


B 




ATOM 


548 


CD 


GLU 


69B 


43.938 


51.063 


53.555 


1.00 


33.08 


B 




ATOM 


549 


OE1 


GLU 


69B 


44.118 


52.159 


54.133 


1.00 


31.99 


B 




ATOM 


550 


OE2 


GLU 


69B 


43.031 


50.263 


53.873 


1.00 


33.81 


B 


35 


ATOM 


551 


'©? 


GLU 


69B 


471128 


51.146 


50.584 


1.00 


32.02 


B 




ATOM 


552 


O 


GLU 


69B 


47.846 


52.141 


50.728 


1.00 


32.21 


B 




ATOM 


553 


N~ ' 


ILE 


70B 


46.326 


50.978 


49.542 


1.00 31.77 


B 




ATOM 


€54 


'GA-i 


iliE 


70S 


4,6.214 


511987 


48.497 


1.00 


31.09 


B 


30 


<a¥om 


SS'5 


©B 




7?5B 


"46:630 


511442 


471112 


1100 


30.01 


B 


40 ATOM 




'GG2 ILE 


-7'0t 


'46:452 


52.532 


46.063 


1.00 


30.54 


B 




-ATOM 


567 


€gi 


-7'OB 


48'. Off 6 


50.948 


471132 


1100 


29.32 


B 






#58 


CD 


♦SI5E 


fob 


4 8 ; 499 


50.274 


451846 


1.00 


23.21 


B 




•ATOM 


659 




*ILE 


7 0B 


441769 


521450 


48.374 


1:00 


31152 


B 




ATOM 


660 




ILE 


7 OB 


'43:855 


51.630 


48.310 


1.00 


31106 


B 


45 ISw-jfo 


#61 


ND-: 


VAL 


-71B 


44.563 


53.763 


481359 


1100 


31111 


B 




ATOM 


562 


'CA* 


VAL 


71B 


43.225 


54.315 


481195 


1.00 


32.10 


B 




ATOM 


563 


<GB 


'VAL 


71B 


42-798 


55.172 


491397 


1.00 


32.27 


B 




ATOM 


564 


<GG1 VAL 


71B 


41.383 


55.703 


49.170 


1.00 


32.02 


B 




ATOM 


565 


GG2 VAL 


-71B 


42.843 


54.339 


50.666 


1.00 


31.98 


B 


50 


ATOM 


566 


*C 


•VAL 


7 IB 


43.290 


55.172 


46.937 


1.00 


32186 


B 




ATOM 


5*67 


O 


VAL 


7'lfi 


43.912 


56.223 


46.921 


1100 


33.28 


D 
D 




ATOM 


5*68 


N 


LEU 


72B 


42.655 


54.692 


45.879 


1.00 


33.70 


B 




ATOM 


569 


•GA' 


LEU 


72B 


42.659 


55.365 


44.594 


1.00 


33.37 


B 




ATOM 


570 


CB 


LEU 


72B 


43.834 


54.839 


43.771 


1.00 


32.53 


B 


55 


ATOM 


671 


CG 


LEU 


72B 


44.009 


55.322 


42.338 


1.00 


32.64 


B 




ATOM 


572 


CD1 


LEU 


72B 


44.258 


56.824 


42.331 


1.00 


31.36 


B 




ATOM 


573 


CD2 


LEU 


72B 


45.174 


54.578 


41.700 


1.00 


31.51 


B 




ATOM 


574 


C 


LEU 


72B 


41.34 6 


55.069 


43.882 


1.00 


34.48 


B 




ATOM 


575 


O 


LEU 


72B 


40.841 


53.955 


43.954 


1.00 


35.76 


B 
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ATOM? 


576 


N 


ASN 


73B 


40.798. 


56.069 


43.197 


1.00 


35.95 


B 




ATOM* 


577 


GA r 


ASN* 


73B 


39-534' 


55.917 


42.479 


1.00 


34 . 85 


B 




ATOM* 


578 


CBV 


ASN ; 


73B 


39.729 


55.053 


41:234 


1.00 


34.75 


B 




ATOM 


579 


CG 


ASN 


73B 


40 . 628 


55.712 


407213 


1.0,0 


35.52 


B 


5 


ATOM 1 


580* 


OD1 ASN 


73B 


40. 465 


56.888> 


39.907 


1.00 


36.76 


B 




ATOff 


581 


ND2 


ASN* 


73B 


41 . 579; 


5 4- .958 


39.677 


1.00 


33.15 


B 




ATOM 


582: 


G 


£SN 


73B' 


38.431- 


55.330 


43:356 


1.00 


34.88 


B 




ATOM 


583. 


O 


ASN 


73B 


37.641: 


547497 


42.914 


1.00 


34:38 


B 


;/ 


ATOM 


58*4 


N 


ASP' 


74B' 


38.383 


55.789 


44.603 


1.00 


35.59 


B 


10 


ATOM 


585' 


CA - ASF 


74B 


37:392; 


55.340/ 


45.573 


i:oo 


34182 


B 




ATOM 1 


586 


CB-* 


ASP 


74B 


35.995 


55:77,8' 


45.147 


r.oo 


.35.59 


B 




ATOti 


587 


GG 


ASP 


74B' 


35.'736 


57.235 


451453 


1.00 


34:88 


B 




ATOM 


588 


OD1 


ASP 


74B 


36.178 


57.679 


46:527 


1100 


33121 


B 


*! } 


ATOM 


5S9 


OD2 ASP' 


74B' 


35.089 


57.923 


44:638 


1:00 


36:74 


B 


15 


ATOM 


596' 


C 


ASP* 


74tf" 


37.408 


53:852 


451868 


i:oo 


34133 


B 




ATOM 


5S£ 


O 


ASP 


74B 


36.380 


53:248 


461 115 


nop 


32:04 


B 




ATOM 


59# 


N\> 


TYR- 


75B 


38:595. 


53: 269 


4§:?67; 


i:oo 


341 '42 


B 




ATOlft 


5^3 


GS£? 


TYR' 


75B 


38: 786 


51};ft67; 


46;069 


r:oo 


33: 61: 


B 


"?* 


ATOft 


594* 


Car- 


TYK 


75® 


39; 029 


51:04*1 


44: 804 


i:oo 


33-31 


B 


20 


ATOM 


59$ 


ets 


TfE 


75B 


■3'*:-issi) 


so: 690 


44T07J 


i:oo 


36:58 


B 




ATOft 


5^96 


GDI TYR 


75B 


37.367 


51: $56 


42:989 


i:oo 


33113 


B 




ATOM 


597 


CE1 


TYR; 


7$B 


36.106 


511 173 


42.351 


1.00 


35.14 


B 




ATOM 


598 


CD2 


TYR 


75B 


36.956 


49.622 


44,501 


i.oo 


34 . 19 


B 




ATOM 


599 


CE2 


TYR 


75B 


35.744 


491330 


43.870 


1100 


37:25 


B 


25 


ATOM 


600 


CZ 


TYR 


75B 


35.326 


50.112 


421794 


1.00 


38.32 


B 




ATOM 


601 


OH ! 


TYR 


75B 


341124 


49.838 


42.171 


1.00 


39.25 


B 




ATOM 


602 


C 


TYR 


75B 


39.976 


51.743 


46.992 


1.00 


32.51 


B 




ATOM 


603 


O 


TYR 


75B 


40.984 


52.412 


46.808 


1.00 


34.66 


B 




ATOM 


604 


N- 


LYS 


76B 


39.837 


50.905 


48.008 


1.00 


32.16 


B 


30 


ATOM 


605 


CA 


LYS 


76B 


40.916 


50.668 


48.942 


1.00 


31129 


B 




ATOM 


606 


CB 


LYS 


76B 


40.410 


50.742 


50.385 


1100 


28.63 


B 




ATOM 


607 


CG 


LYS 


76B 


391902 


521112 


501787 


1.00 


26.38 


B 




ATOM 


608 


CD 


LYS 


76B 


391727 


521214 


52.283 


1,00 


27.45 


B 




ATOM 


609 


CE 


LYS 


76B 


39.302 


53.605 


52.703 


1.00 


26.33 


B 


35 


ATOM 


610 


NZ' 


LYS 


76B 


39.447 


53.778 


54.167 


1.00 


28.04 


B 




ATOM 


611 


C 


LYS 


76B 


41.473 


49.281 


48.644 


1.00 


33.70 


B 




ATOM 


612 


O 


LYS 


76B 


401725 


48.309 


481560 


1.00 


33.28 


B 




ATOM 


613 


N*' 


TRP 


77B 


42.784 


49.205 


48.441 


1.00 


35.54 


B 




ATOM 


614 


CA 


TRP 


77B 


43.443 


47.935 


'48.168 


1.00 


36.00 


B 


40 


ATOM 


615 


CB 


TRP 


77B 


44.309 


47.984 


4 6.897 


1.00 


36.13 


B 




ATOM 


616 


CG 


TRP 


77B 


43.651 


48.475 


45.640 


1.00 


37.52 


B 




XTOM 


617 


CD2 


TRP 


77B 


43.402 


47 . 7 12 


44.450 


1.00 


37.97 


B 




ATOM 


618 


CE2 


TRP 


77B 


42.868 


48.601 


43.490 


1.00 


38.05 


B 


i 'y 


ATOM 


619 


CE3 TRP 


77B 


43.583 


46.363 


44.102 


1.00 


39.70 


B 


45 


ATOM 


620 


CD1 


TRP 


77B 


43.261 


49.753 


45.365 


1.00 


34.97 


B 




ATOM 


621 


NE1 


TRP 


77B 


42.796 


49.838 


44.074 


1,00 


39.36 


B 




ATOM 


622 


CZ2 


TRP 


77B 


42.509 


48.191 


42.201 


1.00 


39.78 


B 




ATOM 


623 


CZ3 


TRP 


77B 


43.230 


45.949 


42.821 


1.00 


41.32 


B 




ATOM 


624 


GH2 


TRP 


77B 


42.697 


46. 865 


41,881 


i.oo 


43.28 


B 


50 


ATOM 


'625 


G 


TRP 


77B 


44.374 


47.631 


4 9.327 


1.00 


37 . 11 


B 




ATOM 


626 


6 J 


TRP 


77B 


. 45.104 


48.506 


49.807 


1.00 


35.79 


B 




ATOM 


627 


N 


PHE 


78B 


44.346 


46.385 


49.<769 


1/00 


37.08 


B 




ATOM 


628 


CA 


PHE 


78B 


45.221 


45.956 


50.834 


1V00 


38 . 94 


B 




ATOM 


629 


GB 


PHE 


78B 


44.536 


46.053 


52.194 


1.00 


38.02 


B 


55 


ATOM 


630 


CG 


■PHE 


78B 


45.238 


45.258 


53.253 


1.00 


38.34 


B 




ATOM 


631 


CD1 


PHE 


78B 


4 6.548 


45. 562 


53.604 


1.00 


37.23 


B 




ATOM 


632 


CD2 


PHE 


78B 


44 . 633 


44.144 


53.822 


1.00 


39.26 


B 




ATOM 


633 


GE1 


PHE 


78B 


47.249 


44.771 


54.497 


1.00 


37.38 


B 




ATOM 


634 


CE2 


PHE 


78B 


45.326 


43.340 


54.720 


1.00 


40.13 


B 
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ATOM 


635 


CZ 


PHE 


78B 


46.639 


43.653 


55.057 


1.00 39.92 


B 




ATOM 


636 


C 


PHE 


78B 


45.681 


44.512 


50.616 


1.00 40.06 


B 




ATOM 


637 


O 


PHE 


78B 


44.915 


43.654 


50 . 157 


1.00 39.19 


B 




ATOM 


638 


N 


ALB 


79B 


46.936 


44.249 


50/967 


1.00 39.24 


B 


5 


ATOM 


639 


CA 


ALB' 


79B 


47.499 


42.916 


50.841 


1.00 38.82 


B 




ATOti 


640 


CB 


ALB 


79B 


47.758 


42.579 


49.356 


1.00 36.80 


B'- 




ATOM 


641 


C 


ALB 


79B 


48.799 


42.846 


51.615 


1.00 37.17 


B 




ATOM 


642 


O 


ALB 


79B 


49.497 


43.848 


51.739 


1.00 35.18 


B 




ATOM 


643 


N 


PHE 


80B 


49/100 


41.666 


52.156 


1.00 38.42 


B l 


10 


ATOM 


644 


CA 


PHE 


80B 


50.356 


41.436 


52.863 


1.00- 36>.14 


B 




ATOM 


645 


CB 


PHE 


8 0B 


50.225 


40.284 


53.864 


1.00 35.01 


B 




ATOM 


646 


CG - 


PHE 


80B 


49.429 


40.621 


55 ; .091 


1.00 32.12 


B 




ATOM 


647 


CD1 


PHE 


80B 


48.193 


40.022 


55.321 


i.00- 33.44 


B 




ATOM 


648 


Cd2 


PHE 


80B 


49.927 


41.508 


56.038 


1. 00' 31. 48 


B* 


15 


ATOM 


649 


CE1 


PHE 


80B 


47.458 


40.299 


56.482 


1/00 31.32 


B 




ATOM 
ATOM 


650 


CE2 


PHE 


80B 


49.206 


41.796 


57.202 


1.00 31. 32 


B 




651 


CZ 


PHE 


80B 


47.967 


4i.l l 87 


57.423 


1.00 31.85 


B s 




riTOM 


652 


C 


PHE 


80B 


51.348 


41.041 


51.765 


1.00 36.13 


B 




ATOM 


653 


6 i; 


PHE 


80B 


50.949 


40.528 


50.713 


1.00 35.42 


B 


20 


ATOM 


654 


N 


PHE 


81B 


52.633 


41.295 


51.997 


1.00 36.65 


B 




ATOM 


655 


CA 


PHE 


81B 


53.672 


40.955 


51/OiO 


1.00 38.86 


B 




ATOM 


656 


CB 


PHE 


6lS 


55.007 


41.566 


51.425 


1.00 38.89 


B 




ATCDM 


657 


CG 


PHE 


QlB 


55.122 


43.045 


51'. 102 


1.00 37.80 


B 




ATOM 


658 


CD1 PHE 


81B 


55.042 


43.991 


52,124 


1.00 37.44 


B 


25 


ATOM 


659 


CD2 


PHE 


81B 


55.311 


43.457 


49.783 


l.'OO 1 35.62 


B 




ATOM 


660 


CE1 


PHE 


81B 


55.159 


45 . 350 


51.828 


1.00 38.03 


B 




Atom 


661 


CE2 


PHE 


81B 


55.430 


44.816 


49. 485 


1.00 36.54 


B 




ATOM 


662 


CZ 


PHE 


8iB 


55.355 


45 . 763 


50.507 


1.00 38.97 


B 




ATOM 


663 


C 


PHE 


81B 


53.834 


39.434 


50.917 


1.00 38.77 


B 


30 


ATOM 


664 


0 


PHE 


8iB 


53.619 


38.710 


51.888 


1.00 39.84 


B 




ATOM 


665 


N 


LYS 


82B 


54.227 


38.968 


49.722 


1.00 39.16 


B 




ATOM 


666 


CA 


LYS 


82B 


54.406 


37.523 


49.501 


1.00 39.63 


B 




ATOM 


667 


CB 


LYS 


82B 


54.595 


37.200 


48.011 


1.00 39.47 


B 




ATOM 


668 


CG 


LYS 


82B 


54.118 


35.740 


47.677 


1.00 40.54 


B 


35 


ATOM 


669 


CD 


LYS 


82B 


54.455 


35.341 


46.295 


1.00 44.88 


B 




ATt)M 


670 


GE 


LYS 


82B 


54.770 


33.918 


45.802 


1.00 45.44 


B 




ATOM 


671 


NZ 


LYS 


8&B 


53.696 


33.386 


44 . 929 


1.00 45.43 


B 




at8m 


672 


fe 


LYS 


82B 


551635 


37.010 


501258 


1.00 40.84 


B 


SQ 


at5m 


673 


6 


LYS 


82B 


561695 


37 1 647 


50. '273 


1.00 41.13 


B 


40 


ATOS 


674 




fYR 


83B 


55.482 


351858 


501879 


1.00 40.99 


B 




at'oS 

ATOM 


675 


CA 


TYR 


83B 


5fc.58'6 


35.261 


511637 


1100 40.95 


B 




67§ 


%B 


Wr 


8&B 


5~6l513 


35.716 


531096 


1.00 39.67 


B 




ATOM 


<377 


&G 


TYR 


¥3B 


55.245 


■35.256 


53.799 


1100 40175 


B 




atcdm 


698 


Sbl TYR 


83B 


55.183 


33.982 


541359 


i;00 40.79 


B 


45 


ATOM 


679 


CE1 TYR • 


83B 


54.021 


33.548 


541994 


1.00 40.62 


B 




ATOM 


680 


'GD2 TYR 


83B 


54,138 


36.100 


53.885 


1.00 39.70 


B 




ATOM 


681 


CE2 


TYR 


'83B 


52.972 


351668 


54.517 


1.00 41.68 


B 




ATOM 


682 


CZ 


TYR 


83B 


52.913 


34.389 


55.070 


1.00 42.16 


B 


l' 


ATOM 


683 


OH 


TYR 


83B 


51.769 


33.956 


55.681 


1.00 41.02 


B 


50 


ATOM 


684 


C 


TYR 


83B 


56.525 


33.731 


51.571 


1.00 40.59 


B 




ATOM 


685 


O 


TYR 


83B 


55.460 


33.141 


51 . 368 


1 . OU . So 


D 

O 




ATOM 


686 


N 


GLU 


84B - 


57.690 


33.098 


51.702 


1.00 41.04 


B 




ATOM 


687 


CA 


GLD 


8'4B 


57.803 


31.643 


51.687 


1.00 41.84 


B 




ATOM 


688 


<CB 


GLU 


84B 


58.663 


31.174 


50.510 


1.00 44.34 


B 


55 


ATOM 


689 


CG 


GLU 


84B 


58.955 


29.670 


50.522 


1.00 49.23 


B 




ATOM 


690 


CD 


GLU 


84B 


60.048 


29.268 


. 49.541 


1.00 52.74 


B 




ATOM 


691 


OE1 GLU 


'84B 


59.994 


29.730 


48.376 


1.00 54.27 


B 




ATOM 


692 


OE2 


: GLU 


84B 


60.957 


28.484 


49.928 


1.00 54.69 


B 




ATOM 


693 


C 


GLU 


84B 


58.473 


31.210 


52.990 


1.00 40.03 


B 
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ATOM 


694 


O 


GLU 


84B' 


59.596 


31.619 


53.282 


1.00 


39.14 


B 




ATOM 


695 


N 


VAI? 


85B 


57, 794 


30.38,6 


53.774 


l;00 


39.37 . 


B 




ATOM 


696 


CA 


VAL 


85B 


58.377 


29. 938 


55.025 


1.00 


40:47 


B 




ATOM 


697 


OB 


VAL 


85B 


57.305 


29.443 


55.998 


1.00 


40.13 


B 


5 


ATOM 


698 


CGI 


VAL* . 


85B 


57.970 


28.905 


57.263 


1.00 


37.58 


B 




ATOM 


699 


GG2 


VAL' 


85B 


56.339 


30.578 


56; 319 


1.00 


36:90 


B 




ATOM 


700 


C 


VAL- 


85B 


59.395 


28.820 


54.816 


i;oo 


42: 17 


B 




ATOM 


701 


O 


VAL' 


85B 


59.131 


27.860 


54.091 


1.00 


41.84 


B 


»' ... 


ATOM 


702 


N 


LYS 


86B 


60.560 


28 . 980 


551446 


1.00 


42.56 


B 


10 


ATOM 


703 


CA 


LYS 


86B 


61.657 


28.015 


55:394 


1.00 


43.52 


B 




ATOM- 


70* 


CB 


LYS 


86B 


62.8-90 


28.630 


54.713 


1100 


43.92 


B 




ATOM 


705 


OG 


LYS 


86B 


62.717 


29.018 


53.237 


1.00 


45.54 


B 




ATOM. 


706 


CD - 


LYS 


86B 


63.249 


27.938 


52.284 


1100 


43164 


B 


* ' * 


ATOM 


707 


GE : 


LYS : 


86B* 


62:584 


26.584 


521523 


i:oo 


44.32 


B 


15 


ATOM 


708 


NZ '« 


LYS 


86B 


6i : 101 


26 J 644 


521391 


1100 


44 1 91 


B 




ATOM 


7-09 


G''- 1 


LYS 


86B 


61 .999 


27:703 


561857 


1100 


45149 


B 




#TOM 


7X0 


o;^ 


LYS 


86g 


62.' §67 


28 1245 


57 1 410 


1100 


'45185 


B 




&TGM 


fif 




GLY 


87B 


6$: 26$ 




571494 


1100 


45128 


B 




ATOM 


712 


GA 


GLY 


87B 


6il46§ 




581889 


r.oo 


45157 


B 


20 


Xtom 




G 


§LY 


87B 




2l 100 


591&2B 


i : 6b 


4'6167 


B 




ATOM 


714 


6 


GLY 


87B 


59: §59 


28.3:36 


5918*3 


1100 


47107 


B 




Atom 


7-15 


N 


SER 


88B 


62.089 


28.181 


60.577 


1.00 


48.07 


B 




ATOM 


716 


CA 


SER 


88B 


61.830 


29.266 


611519 


1.00 


49.55 


B 




at6m 


717 


CB 


SER 


88B 


62:712 


29. £27 


62.764 


1.00 


48.09 


B 


25 


ATOM 


718 


OG 


SER 


88B 


64.029 


29.572 


621489 


1.00 


52.48 


B 




ATOM 


719 


C 


SER 


88B 


62.081 


301628 


60.877 


1.00 


49.64 


B 




ATOM 


720 


O 


SER 


88B 


61.846 


31.674 


61.498 


1.00 


49.19 


B 




ATOM 


721 


N 


ARG 


89B 


62.587 


30.605 


59.646 


1.00 


49.72 


B 


. „ 


ATOM 


722 


CA 


ARG 


89B 


62.851 


311828 


58.899 


1.00 


48.68 


B 


30 


ATOM 


723 


CB 


ARG 


89B 


64.280 


31.846 


58,353 


1.00 


50.86 


B 




ATOM 


724 


CG 


ARG 


89B 


65.379 


311938 


59.406 


1.00 


52.86 


B 




ATOM 


725 


GD 


ARG 


89B 


65.197 


33.134 


60. 339 


1.00 


54.79 


B 




ATOM 


726 


NE 


ARG 


89B 


661492 


33.665 


60.764 


1.00 


56.51 


B 




ATOM 


727 


cz • 


ARG 


89B 


67 . 235 


34.494 


60.02*9 


1.00 


57.37 


B 


35 


ATOM 


72S 


NH1 


ARG 


89B 


66.804 


34.899 


58.837 


1.00 


56.45 


B 




ATOM 


729 


NH2 


ARG 


89B 


68.428 


34.887 


60. 463 


1.00 


57.89 


B 




ATOM 


730 


C 


ARG 


89B 


61.869 


31.869 


57V740 


1 .00 


48.17 


B 




ATOM 


731 


O 


ARG 


89B 


60.893 


31.107 


.57.716 


1.00 


48.21 


B 




ATOM 


732 


N 


ALB 


90B 


62.i23 


32.755 


56.779 


1.00 


46.72 


B 


40 


ATOM 


733 


CA 


ALB 


90B 


61.254 


32.883 


55'. 613 


1.00 


44.65 


B 




ATOM 


734 


CB 


ALB 


90B 


59. 908 


33.454 


56.031 


1.00 


44.08 


B 




ATOM 


735 


G 


ALB 


90B 


61.879 


33.772 


54.545 


1 .00 


43.04 


B 




ATOM 


736 


6 V 


ALB 


90B 


62.714 


34.626 


54.850 


1 . 00 


41.51 


B 




ATOM 


737 


n'* 


ILE 


91B 


61.487 


33.550 


53.292 


1.00 


42.02 


B 


45 


ATOM 


738 


CA 


ILE 


91B 


61. §7 4 


34.364 


52.175 


1.00 


41. 76 


B 




ATOM 


739 


CB 


ILE 


91B 


62.289 


33.505 


50.932 


1.00 


40.76 


B 




ATOM 


740 


CG2 


ILE 


91B 


62 .677 


34.409 


49.764 


1.00 


39.10 


B 




ATOM 


741 


CGI 


ILE 


9-lB 


63.420 


32.529 


51.245 


1.00 


40.98 


B 




ATOM 


742 


CD 


ILE 


91B 


63.775 


3V. 611 


50.090 


1.00 


40*. 71 


B 


50 


ATOM 


743 


C 


ILE 


91B 


i5 0.88 9 


35.384 


51.793 


1.00 


40 .39 


B 




ATOM 


74*4 


O 


ILE 


91B 


59.729 


35 .023 


51.615 


1.00 


40.05 


B 




ATOM 


745 


N 


SER 


92B 


61.262 


36.652 


51.673 


■1.00 


40.51 


B 




ATOM 


746 


CA 


SER 


92B 


60.289 


37/684 


51.310 


1.00 


40.78 


B 




ATOM 


747 


CB 


SER 


92B 


60.525 


38.961 


52.120 


1.00 


38.14 


B 


55 


ATOM 


748 


OG 


SER 


92B 


60.215 


38.783 


53.485 


1.00 


35.99 


B 




ATOM 


749 


C 


SER 


92B 


60". 355 


38. '032 


'4 9.828 


1.00 


41.54 


B 




ATOM 


750 


O 


SER 


92B 


61.429 


38.310 


49.297 


1.00 


42.68 


B 




ATOM 


751 


N 


TYR 


93B 


59,207 


37.995 


49.164 


1.00 


41.16 


B 




ATOM 


752 


CA 


TYR 


93B 


59.124 


38.360 


47.751 


1.00 


40.72 


B 



{ 
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ATOM 


753 


CB 


TYR 


93B 


58.350 


37.296 


46.963 


1.00 


41.96 


B 




ATOM 


754 


CG 


TYR 


93B 


59.009 


35.931 


46.999 


1.00 


44 . 64 


B 




ATOM 


755 


CD1 


TYR 


93B 


58.605 


34 . 958 


47,922 


1.00. 


46.34 


B 




ATOM 


756 


CE1 


TYR 


93B 


59.246 


33.711 


47.993 


1.00 


46. 11* 


B 


5 


ATOM 


757 


CD2 


TYR 


93B 


60.074 


35.626 


46.143 


1.00 


45.31 


B 




ATOM 


758 


CE2 


TYR 


93B 


60.727- 


34.387 


46.205 


1.00 


45;89 


B 




ATOti 


759 


CZ 


TYR 


93B 


60.308 


33.432 


47.131 


1.00 


48.1-3 


B 




ATOM 


760 


OH 


TYR' 


93B 


60.939 


32.198 


47.186 


1.00' 


46.00 


B 


'* ■ 


ATOM 


761 


C 


TYR 


93B 


58.369 


39.689 


47.786 


1.00 


40.66 


B 


10 


ATOM 


762 


O* 


TYR' 


93B 


57.155 


39.738 


47,566 


1.00 


39.98 


B 




ATOM 


763 


N 


CYS 


94B 


59.111 


40.753 


48.088 


1.00 


38.64 


B 




ATOM 


764 


CA 


CYS 


94B 


58.575 


42.098 


48.247 


1.00 


37.73 


B 




ATOM 


765 


c 


CYS' 


94B 


58.039 


42.804' 


46.999 


1.00 


39.6.6 


B 




ATOM 


766 


O 


CYS' 


94B' 


57.606 


43.968 


47. 059 


l.OO: 35.82 


B 


15 


ATOM 


767 


CB 


CYS 


94B* 


59.627 


42.968 


48.929 


1.00 


36.43 


B 




ATOM 


768 


SG 


CYS 


94B 


60.168 


42. 316 


50.547 


1.00 


39.15 


B 




ATOM' 


769' 


N 


HIS 


95B* 


58.073 


42.109 


45.868 


1.00 


38/63 


B 




ATOM 


770 


CA 


HIS 


95B 


57.552 


42.674 


44 . 637 


1 . 00 


39.42 


B ; 


• y\ 


AT?OM 


lit 


CB 


HIS' 


95B 


58:580 


42.571 


43.510 


1.00 


40.91 


B 


20 


ATOM 


112 


CG 


HIS 


95B 


59. 750 


.43.486* 


43.684 


1.00 


43.86 


B 




ATOM 


773 


CD2 


HIS- 


•95B 


60.082 


44.329 


44 . 692 


1.00 


45/44 


B 




ATOM 


774 


ND1 


HIS 


95B 


60.746 


43.609 


42.738 


1.00 


45.86 


B 




ATOM 


775 


CK1 


HIS 


95B 


61.642 


44.489 


43.155 


1.00 


45.81 


B 


v>i.* 


ATOM 


776 


NE2 


HIS 


95B 


61V2 64 


44\941 


44.338 


1.00 


46.74' 


B 


25 


ATOM 


777 


C 


HIS 


95B 


56.284 


41.926 


44.277 


1.00 


38.*2T 


B 




ATOM 


778 


O 


HIS 


95B 


55.747 


42.072 


43.185 


1.00 38. 98 


B 




at6m 


779 


N 


GLU 


96B 


55.807 


41 .122 


45.218 


1.00' 37 . 66' 


B 




Atom 


780 


CA* 


GLU 


9'6B 


54.585 


40.353 


45.032 


1.00 


37.52 


B 




atom 


781 


CB 


GLU 


96B 


54.916 


38.893 


44.749 


1.00 


39.24 


B 


30 


ATOM 


782 


CG 


GLU 


96B 


55.342 


38.636 


43.317, 


1.00 


41.81 


B 




ATOM 


783 


CD 


GLU 


96B 


55.789 


37 .208 


43.089' 


1.00 42.38 


B 




ATOM 


784 


OE1 


GLU 


96B 


57.004 


36.934 


43.235 


1.00 


42.36 


B 




AT0)M 


785 


OE2 


GLU 


96B 


54.918 


36.365 


42.775 


1.00 


41.56 


B 




ATOM 


786 


C 


GLU 


96B 


53.748' 


40 . 452 


46.289 


1.00 


36.92 


B 


35 


ATOM 


787 


O 


GLU 


'96B 


54.212 


40.961 


47.304 


1.00 


38.19 


B 




ATOM 


788 


N 


THR 


97B 


52.514 


39.966 


46.232 


1.00 


37.24 


B 




ATOM 


789 


CA 


THR 


STB 


51.649 


40.016 


47.400 


1.00 


37.23 


B 




ATtfM 


790 


Gg* THR 


91® 


50.537 


4i.0S4 


47.253 


1.00 


36.05 


B 


50 


St§m 


791 


OGl 




S91B % 


4-9:470 


4 0.554 


46.458 


1.00 


32.20 


B 


40 


Kt6m 


792 


CG2 


th8 


:9TB 


51 : 075 


42.341 


46.593 


1.00 


34.02 


B 




St5m 


793 


& 


thr: 


T97B 


50:943 


38.687 


47. 589 


i;oo 


39.66 


B 




XtOM 


794 


0 


THR 


-i97B 


50:901 


37 .857 


46: 680 


1:00 


39:34 


■Q 

D 




££om 


795 


N 


fiET* 


J9BB 


50:396 


38.'487 


4&;783 


1. 00 


40.43 


0 

B 


46 


ATOM 


796 


CA 


MET 


'98B 


4 9.614 


37.292 


49.059 


1.00 


41.24 


D 


45 


ATOM 


797 


CB'" 


MET 


T98B 


49.'485 


37.076 


50.570 


1.00 


40.81 


•n 
D 




ATOM 


798 


CG 


MET 


-98B 


50:812 


36.776 


51.27.9 


1.00 


43.49 


0 




ATOM 


799 


SD W > 


MET 


■ 98B 


51.627 


35.229 


50.690 


1.00 


49.18 


rj 
O 




ATOM 


800 


CE' 


MET 


,98B 


50.612 


33:977 


51.587 


1:00 


44;25 


B 




ATOM 


801 


CV 


MET 


98B 


48.269 


37.702 


48:458 


1.00 


41.94 


B 


50 


ATOM 


802 


0< - 


MET 


98B 


48:169 


38.782 


47.880 


1.00 43:14 


r> 

a 




ATOM 


803 


N 


THR 


»99B 


47.241 


36: 873 


48 . 000 


1:00 


42.89 


n 
0 




ATOM 


804 


CA 


THR 


99B 


45.949 


37.265 


48.014 


1.00 


43.20 


B 




ATOM 


805 


CB 


THR 


99B 


44.941 


36.085 


48.005 


1.00 


42.98 


B 


- t 


ATOM 


806 


OGl 


THR 


99B 


45.436 


35.041 


47.158 


1.00 


43.70 


B 


55 


ATOM 


807 


CG2 


THR 


99B 


43.589 


36.537 


47.470 


1.00 


42.38 


B 




ATOM 


808 


C 


THR 


99B . 


45.404 


38.387 


48.893 


1.06 


43.41 


B 




ATOM 


809 


O 


THR 


99B 


45.270 


38.223 


50.108 


1.00 


43.67 


B 




ATOM 


810 


N 


GLY 


100B 


45.100 


39.527 


48.282 


1.00 


43.83 


B 




ATOM 


811 


CA 


GLY 


100B 


44.589 


40.654 


49.045 


1.00 


42.40 


B 



WO 02/20804 



PCT/DK01/00580 



90 





ATOM 


812 


C 


GLY 


100B 


43,133 


40.972 


48.780 


1.00 


42.10 


B 




ATOM 


813 


O 


GLY 


100B 


42.497 


40.340 


47. 934 


1.00 


43;23 


B 




ATOM 


814 


N 


TRP 


101B 


42.620 


41.964 


49.510 


1;00 


41.54 


B 




ATOM 


815 


CA 


TRP 


101B 


41; 234 


42:423 


49. 407 


1.00 


38; 65 


B 


5 


ATOM 


816 


CB . 


TRP 


101B 


40.580 


42.460 


50.786 


1.00 


37; 60 


B 




ATOM 


817 


CG 


TRP 


101B 


40. 601 


41.183 


51.555 


1.00 38;17 


B 
B 




ATOM 


818 


CD2 


TRP 


101B 


41.708 


40. 646 


52.284 


1.00 


35; 93 




ATOM 


819 


CE2 


TRP 


101B 


41.254 


39.477 


52. 932 


1.00 


37:52 


B 




ATOM 


820 


CE3 


TRP 


101B 


43:044 


41:042 


52.456 


1:00 


36;75 


B 


10 


ATOM 


821 


CD1 


TRP 


101B 


39.548 


40.338 


51.775 


1.00 


36:86 


B 




ATOM 


822 


NE1 


TRP 


101B 


39.932 


39.313 


52. 605 


1.00 


39:16 


B 




ATOM 


823 


CZ2 


TRP 


101B 


42.085 


38 . 698 . 


53.745 


1:00 


36:93 


B 




ATOM 


824 


CZ3 


TRP 


101B 


43.873 


40.269 


53:264 


1.00 


37:33 


B 




ATOM 


825 


CH2 


TRP 


101B 


43:387 


39.108 


53. 899 


1.00 


37.88 


B 


15 


ATOM 


826 


C 


TRP 


101B 


41. 146 


43:838 


48.841 


1:00 


39:41 


B 




ATOM 


827 


O 


TRP 


10 IB 


411904 


441721 


49: 236 


1:00 39:32 


* 




Stom 


828 


N 


VAL 


102B 


40.206 


'44: 054 


47 . 929 


1:00 3?:94 






Atom 


829 


CA 


VAL 


102B 


39 '.991 


45.3?73 


47:3:44 


1.00 3^:8-2 




\:" 


Stom 


830 


CB 


VAt 


102B 


40;'479 


451 446 


45.880 


i: oo 38:^60 


B 


20 


ATOM 
ATOM 


831 


CGI 


VM. 


102S 


39'. 898 


4 ? 4V287 


4 5 '.033 


r.oo 


35*.:6-7 


B 




832 


CG2 


VAL 


102B 


40.060 


4'6V781 


45 . 261 


r.oo 


36^117 


B 




ATOM 


833 


C 


VAL 


102B 


38.489 


45.657 


47.373 


1.00 


37.78 


B 




AT&M 


834 


O 


VAL 


102B 


37.679 


44.781 


47.080 


1.00 


36.73 


B 




ATOM 


835 


N 


HIS 


103B 


38 . 118 


46.875 


47.736 


i:oo 


37 . 51 


B 


25 


at6m 


836 


CA 


HIS 


103B 


36.709 


47.232 


47 . 7 93 


1.00 


38.11 


B 




ATOM 


837 


CB 


HIS 


103B 


36.079 


46.649 


49.070 


1.00 


39.51 


B 




ATOM 


838 


CG 


HIS 


103B 


36.687 


47.154 


50.348 


1.00 


41.39 


B 




ATOM 


839 


CD2 


HIS 


103B 


37.386 


46.511 


51.316 


1.00 


41.87 


B 




ATOM 


840 


ND1 


HIS 


103B 


36.540 


48.452 


50.784 


1.00 


41.56 


B 


30 


ATOM 


841 


CE1 


HIS 


103B 


37.116 


48.587 


51.967 


1.00 


42.43 


B 




ATOM 


842 


NE2 


HIS 


103B 


37 , 637 


47.424 


52.312 


1.00 40.73 


B 




ATOM 


843 


C 


HIS 


103B 


36.524 


48.748 


47.728 


1.00 


37.50 


B 




ATOM 


844 


.0 


HIS 


103B 


37.4*60 


49.495 


47. 988 


1.00 


36.51 


B 




ATOM 


845 


N 


ASP 


104B 


35.330 


49.205 


47.359 


1.00 


37.38 


B 


35 


ATOM 


846 


CA 


ASP 


10 4 B 


35 .096 


50. 650 


47.293 


1.00 


36.88 


B 




ATOM 


847 


CB 


ASP 


104'B 


33.790 


50". 9 66 


46.551 


1.00 


36.02 


B 




ATOM 


848 


CG 


ASP 


104B 


32'. 595 


50.279 


47. 155 


1.00 


38.57 


B 




ATOM 


849 


OD1 


ASP 


104B 


31. 933 


49.511 


46.416 


1.00 


38.16 


B 




ATOM 


850 


OD2 


ASP 


104B 


32 • 311 


50.506 


48.357 


1.00 


35.46 


;B 


40 


ATOM 


851 


C 


ASP 


104B 


35.084 


51.217 


48. 712 


1.00 


35.42 


B 




ATOM 


852 


O 


ASP 


104B 


34.909 


50.479 


4 9. '681 


1.00 


34.95 


B 




ATOM 


853 


N 


VAL 


105B 


35.281 


■52. 523 


48.831 


1.00 


33.-60 


: B 




ATOM 


854 


CA 


VAL 


105B 


35,350 


53.175 


50.133 


1.00 


32.29 


B 


- i/ 


ATOM 


855 


CB 


VAL 


105B 


35.598 


54". 693 


49. 957 


1 . 00 


31.63 


B 


45 


ATOM 


856 


CGI 


VAL 


105B 


36.884 


54 .913 


49.171 


1.00 


30.32 


;B 




ATOM 


857 


CG2 


VAL 


105B 


34.437 


55.337 


49.237 


1.00 27.80 


B 




ATOM 


858 


C 


VAL 


105B 


34.167 


52.947 


51.081 


1.00 


33.05 


B 




ATOM 


859 


O 


VAL 


105B 


34.252 


53.266 


52.268 


1,00 


31.76 


B 


* * 


ATOM 


860 


N 


LEU 


106B 


33.079 


52.384 


50.561 


1.00 


32 .31 


B 


50 


ATOM 


861 


CA 


LEO 


106B 


3i.890 


52 .107 


51.364 


1.00 


31V31 


B 




ATOM 


862 


CB 


LED 


106B 


30. 630 


52.497 


50.582 


1.00 


30.02 


B 




ATOM 


863 


CG 


LEO 


106B 


30.400 


53.995 


50.356 


1.00 


31.66 


B 




ATOM 


864 


CD1 


LED 


106B 


29.422 


54.203 


49.220 


1.00 


25.76 


^B 




ATOM 


865 


CD2 


LED 


106B 


29,901 


54.639 


51.648 


1.00 


27.26 


B 


55 


ATOM 


866 


C 


LED 


106B 


31.806 


50.630 


51.771 


1.00 


32.32 


B 




ATOM 


867 


O 


LED 


106B 


30.972 


50.242 


52.587 


1.00 


32.18 


B 




ATOM 


868 


N 


GLY 


107B 


32.678 


49.811 


51.196 


1.00 


32.88 


B 




ATOM 


869 


CA 


GLY 


107B 


32.670 


48.395 


51.501 


1.00 


33.74 


B 




ATOM 


870 


C 


GLY 


107B 


31.561 


47.657 


50.772 


1.00 


34.80 


B 



t 



WO 02/20804 



PCT/DK01/00580 





ATOM 


871 


O GLY 




ATOM 


872 


14 ARG 




ATOM 


873 


CA ARG 




ATOM 


874 


CB ARG N 


5 


ATOM 


875 


CG ARG 




ATOM 4 


876 


CD ARG 




ATOM 


877^ 


NE ARG 




AT(DM* 


878 


CZ l ARG- 


y> 


ATOM' 


879 


NH1 ARG 


10 


ATOM 


880 


NH2 ARG 




ATOM' 


881- 


C ARG 




ATOM : 


882" 


O ARG 




a¥6m* 


883' 


N K ASN- 




ATOM' 


884" 


CA" asn 5 


15 


ATOM* 
ATOM 1 


885 


CB ASN' 




886 


CG ASN 




ATOM 


887 


OD1 ASN 




ATOM 2 


888 


ND2 ASN' 




889 


C ASN- 


20 


ATOM 1 


890 


O ASN 




ATOM 1 


891 


N 1 TRP' 




ATOft 


892 


CA TRP ? 




ATOM 


893 


CB TRP 


r< < »* 


ATO& 


#94 


CG TRP' 


25 


ATOft 


895* 


CD2 TRP 




ATOM' 


896 


CE2 TRP> 




ATOM 1 

at6m 


8-97 
8*93' 


GE3 *RP 
CD1 TRP 




ATOM 


899 


NE1 TRP 


30 


ATOM 


900 


GZ2 TRP 




ATOM 


901 


CZ3 TRP 




ATOM 


902 


CH2 TRP 




ATOM 


903 


C TRP 




ATOM 


904 


0 TRP 


35 


Kim 


905 


N ALA 




ATOM 


906 


CA ALA 




Ktom 


907 


CB ALA 




ATOM 


9^8 


AliA 


se 


ATOM 


m 


6^ al£ 


40 

■* 


ATOM 

mm 


§1® 
§ii 


N' GYS 
CA GYS 




mm 


§12 


C GYS 




AT§8 


m 


0 GYS 




at&H 

ATOM 


9i4 


CB cis 


45 


9i5 


SG GYS 




ATOM 


9i6 


N ,J PHE 




frr§M 


917 


CA PHE 




ATOft 


918 


GB PHE 


-: " v 


ATOM 


919 


CG PHE 


50 


ATOM 


920 


CD1 PHE 




ATOM 


921 


r CD2 PHE 




ATOM 


922 


CE1 PHE 




ATOM 


923 


GE2 PHE 


.3 


•ATOM 


9'24 


CZ PHE 


55 


ATOM 


925 


C PHE 




ATOM 


926 


0 PHE 




ATOM 


927 


N VAL 




ATOM 


928 


CA VAL 




ATOM 


929 


CB VAL 



91 



107B 


31.240 


46.513 


108B 


30.978 


48.307 


108B" 


29.887 


47.708 


108B 


29.186- 


48.788 


108B 


28.600 


49.932 


108B 


27.327 


49.537 


108B 


26. 683 


50.716 


108B 


26. 8B9 


51.171 


108B 


27.715 


50V529- 


i08B 


26.304 


52.295 


liSte' 


30.339 


46.562 


108B 


29.918 


45.421 


109B 


31.186 


46.869- 


109B 


31*. 677 


45.854 


109B- 


31.616' 


46.385 


109B 5 


30.199 


46.606 


1'09B^ 


29.342 


45.758 


1 : 0"9B^ 


29". 942 


47". 74 4 


109B 


33. 101 


45.372 


109B 


3^()43^ 


46.16$ 


HOB 


33.255 


44.069 


HOB 


34.567 


43.503 


HOB 


34.532 


42.741 


nor 


34.241 


43.567 


l'SOfc' 


35.036 


43. 638 


HOB 


34.332 


44.446 


itfOB 


36.271 


43.09r 


HOB 


33\ 125 


44. 322 


HOB 


33.171 


44.849 


HOB 


34.821 


44.721 


HOB 


36.756 


43.365 


110B 


36.031 


44.171 


HOB 


35.089 


42.555 


HOB 


34.360 


42.109 


liiB 


36.371 


42.239 


iiiB 


37.025 


41.326 


111B 


37.200 


41:981 


11M 


38.37^ 


40.993 


iiiB 


M: 906 


41 .766 


il2# 


38\'$30 


39.845 


iiiS 


40 : 240 


39J461 


112© 


$1,209 


39:800 




40 815 


39.892 


112B 


40.287 


37.'967 


H2B 


391043 


37.410 


113B 


42.474 


39.993 


113B 


43.458 


401324 


113B 


43.466 


41:841 


113B 


44.242 


42.633 


113B 


45.585 


42.945 


113B- 


43; 632 


43.066 


113B 


461304 


43.675 


113B 


44.347 


43.799 


113B 


45.683 


44.103 


113B 


44.849 


39.864 


113B 


45.103 


39.550 


114B 


45.737 


39.811 


114B 


47.120 


39.436 


114B 


47.449 


38.031 



51.103 


1.00 34.00 


B 


49.769 


1.00 34.65 


B 


48.998 


1.00 35.31 


B 


48.168 


1.00 35.78 


B 


48.985 


1.00 35.90 


B 


49.720 


1.00 34.67 


B 


50.283 


1.00 34.30 


B 


51.513 


1.00^34.94 


B 


52.326 


1.00 33,52- 


B 


51.916 


1.00 34.11 


B- 


48.077 


1.00 35:. 34 


B 


48.255 


1.00 33.84 


B 


47,097 


1.00. 34,21. 


B 


46.167 


1.00 34.56 


B 


44.734 r 


1.00 33.46 


B 


44.268- 


1.00 36.30\ 


B 


44.475 


1.00 37.28 


B 


43.634. 


1,00. 37 .52 


B 


46.479 


1.00 34V94 


B 


46.526 


1Y00' 33.. 89- 


B 


46.679 


1.00. 34-. 48; 


B- 


46.992 


1.00 35.17 


B 


48.316 


1.00 32.70 


B 


49.530 


1.00 34.21 


B : 


50.726 


1. 00' 33.47, 


B 


51. 650 


1.00 33,75 


B 


51.109' 


1.00; 32 .14 


B 


49.768 


1..00 1 34 /45 


B. 


51.042 


1.00 35.76 


B 


52.933 


1.00 31.68< 


B- 


52.392 


1.00 31.39 


B 


53.283 


1.00 30.25 


B 


4'5.924 


1.00 36.33 


B 


45.038 


1.00 36.49 


B 


4 6.035 


1.00 36.87 


B 


45.116 


1.00 37.24 


B 


43.762 


1.00, 35.55 


B 


45.715 


1.00» 37' .20 


B 


46.519 


1. 005 39.28 


B 


45.349 


1.00 37,49; 


B 


45:847 


i;00: 37.32 


B 


44:729 


1.00 36.72 


B 


431566 


1.00 35.91 


B 


46.149 


1.00 37.03 


B 


47.353 


1.00 43;03 


B 


45:070 


1.00 36.33 


B 


44.051 


1.00 36.32 


B 


43.802 


1.00 33.39 


B 


441831 


1.00 33.68 


B 


44.623 


1.00 32.68 


B 


46.005 


1.00 31.95 


B 


45:561 


1.00 32.07 


B 


46.950 


1.00 31.07 


B 


46.725 


1.00 31.20 


B 


44.454 


1.00 .37.28 


B 


45.619 


1.00 37.88 


B 


43.470 


1.00 38.19 


B 


43.701 


1.00 39.37 


B 


43.156 


1.00 41.84 


B 
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B 
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B 
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115B 


51.905 


40.700 


43.363 


1:00 37:96 


B 
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N 
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.41.869 


41.434 


1:00 40:96 
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10 
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939 


GA 
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116B 


53J153 


41.601 


41.030 


1:00 44:38 


B 
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116B 


53:227 


40.547 
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1.00 45.69 


B 
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CG 
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116B 


54:660 


40: 155 


39.574 


1;00 48.45 


B 




ATOM 


942 


CD 


LYS 


USB 


54:696 


39.135 


381435 


l;6o 52:22 


B 




ATOM 


943 


CE 


£ys 


116"B 


56.135 


38:767 


381045 


I'.OO 55149 


B 


15 


ATOM 


944 


NZ 


IiYS 


116B 


56.178 


371745 


361920 


1.00 5.6:81 


B 




ATOM 


945 


G 


LY§ 


116B 




421934 


401521 


1100 4^:21 


KB 




Xtom 
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6 


£Y§ 


li'6B 


531093 


'431558 


391641 


1100 45*.. 69 


& 




ATOM 


947 


N v 


LYS 


117B 


5'4176'6 


431382 


411055 


110,0 :4.6:3S 


IB 




ATOM 


948 


CA 


tYS 


117B 


55.357 


44V698 


40; 743 


1VQ0 :49V63 


• & 


20 


ATOft 


939 


GB 


LYS 


il7B 




45Y014 


4*1 8b4 


ri'iM w\m 


>B 




ATOfcl 


950 


GG 


LYS 


i!7B 




461 4'66 


4118.61 


i: 00 45V85 


:B 




atSm 


951 


GD 


LYS 


117B 


57.B31 


46. 691 


42.907 


i.ioq 4:6: 7:4 


B 




ATOM 


952 


CE 


LYS 


117B 


58 1'4'60 


481059 


42.845 


1.00 45V21 


B 




ATOM 


953 


NZ 


LYS 


117B 


59.680 


48 . 137 


43.651 


1. 00 4,6.(48 


:b 


25 


ATOM 


954 


C 


LYS 


117B 


56.031 


44.625 


39.387 


1.00 51.95 


-B 




ATOM 


955 


0 


LYS 


117B 


56.316 


43.570 


38 . 8 21 


1.00 52.94 


<B 




ATOM 


956 


N 


MET 


118B 


56.343 


45.679 


38.722 


1.00 56.26 


B 




ATOM 


957 


CA 


MET 


118B 


57.02-2 


45.366 


37.459 


1.00 .60.51 


B 




ATOM 


958 


CB 


MET 


1186 


56.059 


45.578 


36.218 


1.00 62.19 


B 


30 ATOM 


959 


CG 


MET 


ll8B 


55.737 


4 <S. 954 


35.788 


1.00 64.16 


B 




ATOM 


960 


SD 


MET 


1I8B 


55.202 


47.107 


34.069 


lv.00 3*j&5 


iB 




ATOM 


961 


CE 


MET 


118B 


53.407 


47.159 


33.998 


.1.00 66.22 


B 




A*OM 


962 


c : 


MET 


118B 


58.302 


46.121 


37.464 


1.00 62.1-2 


B 




ATOM 


963 


o 


MET 


118B 


58.947 


46.172 


38.539 


1.(00 62.tfj7 


B 


35 


ATOM 


964 


CB 


LED 


204B 


45.032 


74.823 


68.539 


1.00 60.76 


B 




ATOM 


965 


CG 


"-LEU 


20 4 B 


44.853 


74.159 


69.913 


1.00 63.17 


B 




ATOM 


966 


CD1 LEO 


20 4B 


43.569 


74.679 


70.598 


1.00 61.64 


B 




'ATOM 


967 


CD2 


LEU 


204B 


44.781 


72.643 


69.737 


1.00 63.24 


B 




ATOM 


968 


C 


LEU 


20 4 B 


47.163 


75.844 


69.306 


1.00 57:;86 


B 


40 ATOM 


969 


0 


LEU 


204 B 


48.044 


75.146 


68.789 


1.00 59.03 


B 




ATOM 


970 


N 


■LEU 


204B 


46.0^9 


76 .629 


67.170 


1.00 59.06 


B 




'ATOM 


971 


CA 


LEU 


20'4B 


'45.852 


76.117 


68.564 


1.00:59:27 


B 




'ATOM 


972 


N 


'SER 


205B 


47.292 


76.395 


70.514 


1.00 54.:67 


B 




ATOM 


973 


CA 


SER 


205B 


48/48*2 


76.173 


71.341 


1.00 51; 99 


B 


45 


ATOM 


974 


CiB 


SER 


205B 


'48.808 


'771426 


72.163 


:i 100.51. 92 


B 




ATOM 


975 


OG 


SER 


205B 


49.568 


7 8 J f 3 65 


71.415 


1.00:50.74 


■ B 




ATOM 


976 


C 


SER 


205B 


48.204 


7 4 . J 9 9 2 


72.286 


1:00 49:72 


B 




ATOM 


977 


0 


SER 


205B 


47:268 


•75 .045 


73.085 


-1.00 48.73 


: B 




ATOM 


978 


N' 


LEU 


206B 


49.013 


73 .-935' 


72.198 


1.00 47.50 


TJB 


50 


ATOM 


979 


CA 


V LEU 


206B 


48.817 


72.748 


73.037 


1.00 45.23 


B 




Atom 


980 


GB 


LEU 


20 6B 


49; 548 


71.547 


72.432 


1.00 .'45.07 


B 




ATOM 


981 


CG 


LEU 


'206B 


49:119 


71.130 


71.024 


1.00 45.79 


B 




ATOM 


982 


CD1 


LEU 


206B 


50.079 


70.102 


70.478 


1.00 44.15 


B 




ATOM 


983 


CD2 


LEU 


20 6B 


47.709 


70.577 


71.057 


1:00 48.05 


B 


55 


Atom 


984 


C 


LEU 


20 6B 


49.298 


72.956 


74.467 


1.00 44.04 


B 




ATOM 


985 


0 


LEU 


206B 


50,277 


73.660 


74.703 


1.00 42.90 


B 




ATOM 


986 


N 


PRO 


207B 


48.609 


72.348 


75.444 


1.00 43.73 


B 




ATOM 


987 


CD 


PRO 


207B 


47.382 


71.538 


75.320 


1.00 44.29 


B 




ATOM 


988 


CA 


PRO 


207B 


49.006 


72.490 


76.852 


1.00 43.66 


B 
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ATOM 
ATOM 
ATOM 

" ' ATOti 
5 ATOM 
ATO& 
ATOM 
ATOM 
ATO& 

10 ATOM' 
ATOM 
ATOM 

Atom 

r ? ATOM 
15 ATOM 
ATOM 

Atom 
atom 

ATOM 

20 Atom 
atom 

ATOM 
ATbti 

25 ATOM 
ATOM 
ATOM 
ATOM 

At6m 

30 ATP& 

at6m 

ATOM 
ATOM 
• ATdM 
35 ATOM 
ATOM 
ATOM 
ATOM 

so mm 

40 ATM 

->■• vrxr\tx 

ATOM 
ATOft 
ATOfo 
i : 2 ATOfa 
45 ATOM 
ATO& 
ATOM 
ATOM 

w atom 

50 ATOM 
ATOM 
ATOM 

Atom 

ATOM 
55 ATOM 
ATOM 
ATOM 
ATOM 
ATOM 



989 
990 
991 
992 
993 
994 
995 
996 
997 
998 
999 
1000 
1001 
1002 
1003 
1004 
1005 . 
1006 
1007 

1668 

1009 
1010 

ion 

1012 

ibi3 

1014 

ions 

1016 
1017 
1018 
1019 
1020 
1021 
lb22 
1023 
i024 
1025 
1626 



CB 
CG 

c 1 

O 
N 

CA 
CB 
CG ' 
CD 



1§28 

mi 

1036 
1031 
1032 
i'<333 
1034 
l r 035 
1036 
1037 
d638 
1039 
1040 
1041 
l'642 
1043 
1044 
1045 
1046 
1047 



PRO 
PRO 
PRO 
PRO 
GLD 
GLD 
GLD 
GLD 
GLD 



QE1 GLD 
OE2 GLD 
C GLD 



O 

N' 

CA 

CB 

OG 

C : 

O' 

N 

CA 
CB 
CG 



GLD 
SER 
SER 
SER 
SER 
SER 

se£ 

TRP 
TkP 
TRP 



CD2 TRP 
CE2 TRP 
CE3 fRP 
CD1 TRP 
NE1 TRP 
C22 TRP 
C23 TRP 
CH2 TRP 
C TRP 



O 
N 

CA 
CB 
CG 



TRP 
ASP 
ASP 
ASP 



OD1 ASP 
ASP 



TRP 
TRP 
TRP 



b 5 

: CA 
CB 
CG TRP 
CD2 TRP 
CE2 TRP 
CE3 TRP 
CD1 TRP 
NE1 TRP 
CZ2 TRP 
CZ3 TRP 
CH2 TRP 
C" TRP 



O 
N 

CA 

5 CB 
CG 



TRP 
ARG 
ARG 
ARG 
ARG 



207B 
207B 
207B 
207B 
208B 
208B 
208B 
208B 
208B 
20 , 8B 
208B 
208B 
208B 
2096 
209B 
209B 
209B 
209B 
2096 
210B 
2iOB 
210B 
210B 
210B 
2106 
210B 
210B 
H6b 
210B 
210E* 
210B 
2lOB 
2106 
211B 

iii'B 

211B 

2iiB 

2liB 
2lSB 
2liB 
21 IB 
212B 
212B 
212B 
2-12B 
2i2B 
212B 
2i2B 
212B 
212B 
2i2B 
212B 
2i2B 
212B 
2i2B 
213B 
213B 
213B 
213B 



47.827 

47*341 

50.309 

50.678 

50.998 

52.266 

52.973 

54.389 

55.177 

55.328 

55.659 

52.073 

53.022 

50.844 

50.541 

50.623 

51.962 

49. 15 6 

48.274 

48.969 

47.672 

47.434 

45.998 

4*. 975 

43.755 

44.971 

45.377 

44.029 

42.539 

43.765 

42.5^6 

47.600 

48.606 

46.403 

46.200 

46.576 

46.592 

45.761 

17 1435 

44! 725 

23.893 

Missis 

42.848 
42.832 
41.820 
42.225 
401607 
43.785 
43.427 
41.460 
39.843 
40.277 
42.333 
41.158 
43.089 
42.547' 
43.607 
44.037 



71.882 

70.810 

71.756 

70.836 

72.162 

71.546 

72.383 

71.868 

72.777 

73.990 

72.270 

70.il 6 

69.337 

69.775 

68.434 

68.369 

68.464 

67.999 

68.824 

66.690 

66.142 

66.164' 

65.990 

66.984 

66.369 

68'340 

64.845 

65.062 

67.063 

69.029 

68.389 

64.7^2 

64.024. 

64.304 

62.975 

62.947 

61.542 

60.698 

§11283 

62! §62 

63.212 

61.787 

61*444 

60.645 

61.530 

62 . 481 

63.112 

62.861 

61.620 

62.567 

64.108 

63.853 

64.464 

60.708 

60.355 

60.480 

59.805 

58.934 

57.711 



77.609 

76.662 

77.131 

76.391 

78.199 

78.579 

79.662 

79.992 

80.946 

80,633 

82.002 

79.078 

79,129 

79.448 

79.942 

81.472 

81.909 

79.543 

79.319 

79.463 

79.130 

77.622 

77.301 

77.414 

77.062 

77 ,"780 

76.898 

76.~75i 

77.062 

77.780 

77.423 

79.650 

79.709 

80.032 

80.565 

82.051 

821626 

82l2i2 

831508 

80.408 

8i.i36 

79.467 

79.242 

77.950 

76.747 

76.406 

75.208 

76.997 

75.771 

74.846 

74.589 

76.381 

75.187 

80.398 

80.329 

81.463 

82.633 

83.311 

82.515 



1.00 
1.00 
1.00 
1 .00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

i.oo 

1.00 
1.00 
1.00 
1.00 

i.bd 

1.00 
1.00 
1.00 
1.00 
1.00 

i.oo 

1.00 
1.00 
1.00 
1.00 
1.00 

i.oo 

1.00 
1.00 
1.00 

i.oo 

1.00 
1.00 

i.oo 
i.oo 
i.oo 

1.00 
1.00 
1.00 

i.oo 

1.00 
1.00 
1.00 
llOO 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 



42.25 

43.03 

44.45' 

42.69 

45.03 

45.59 

49.91 

58.35 

63.73 

64.92 

64.51 

43.40 

43.14 

41.64 

42.98 

41.86 

46.88. 

41.34 

41.63 

39.80 

39.50 

39.54 

40.74 

42ll3 

43.40 

41.72 

4ll6l 

43132 

43.55 

41.80 

42.60 

38.40 

38.62 

37.90 

39l 42 

40.30 

42.13 

41*. 61 

44.89 

38198 

40110 

37.88 

37119 

34.20 

34". 97 

33.58 

32.11 

33.15 

34.50 

31.73 

31.38 

33.67 

31.45 

36.01 

35.38 

36.60 

39.10 

38.63 

40.76 



B 
B 
B 
B 
B 
B 
B 
B 
B 
& 
B 
B 
B 
B 
6 
B 
6 
6 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

6 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 
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CD 
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ATOM 


1049 


NE 


ARG 




ATOM 


1050 


cz 


ARG 




ATOM 
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NHl 


ARG 


5 


ATOM 


1052 


NH2 
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ARG 




ATOM' 


1054 


O 


ARG 
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1055 


N 


ASN 




ATOM 


1056 


GA- 


ASN 


10 


ATOM 


1057 


CB ; 
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ATOM 
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CG 
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ATOM 


1059 


OD1 


ASN 




ATOM 


1060 


ND2 


ASN 




ATOM 


1061 


C 


ASN 


15 


ATOM 


1062 


0 : 


ASN 




ATOM 


i063 


N' 


VAB 




ATOM 


1064 


CA 


VAE 




ATOM 


1665 


CB 


VAL 


20 


ATOM 
ATOM 


1066 

■v n - • 

1067 


CGI 
CG2 


VAB 
VAIi 




/ T " 

ATOM 
ATOM 


1068 
1069 


g£,: 
O" 


VAE 
VAE 




ATOM 


1070 


N 


ARG 




ATOM 


1071 


CA 


ARG 


25 


ATOM 


1072 


CB 


'*>r. 
ARG 




ATOM 


1073 


CG 


ARG 




ATOM 


1074 


CD 


ARG 




ATOM 


1075 


NE 


ARG 


. -? 


ATOM 


1076 


CZ 


ARG 


30 ATOM 
ATOM 


1077 
1078 


Nki 

NH2 


ARG 
ARG 




ATOM 


1079 


C 


ARG 




ATOM 


1080 


O 


ARG 




ATOM 


1081 


N 


GLY 


35 


ATOM 


1082 


CA 


GLY 




ATOM 


1083 


C 


GLY 




ATOM 


1084 


O 


GLY 




ATOM 


1085 


N 


itE 




ATOM 


1086 


CA 


ILE 


40 


ATOM 


1087 


CB 


ILE 




ATOM 


1088 


CG2 


ILE 




ATOM 


1089 


CGI 


ILE 




ATOM 


1090 


CD 


iLE 




ATOM 


1091 


C' 


.ILE 


45 


ATOM 


1092 


O 


ILE 




ATOM 


1093 


N 


ASN 




ATOM 


1094 


CA 


ASN 




ATOM 


1095 


CB 


ASN 




ATOM 


1096 


CG 


ASN 


50 


ATOM 


1097 


OD1 


ASN 




ATOM 


1098 


ND2 


ASN 




ATOM 


1099 


C 


ASN 




ATOM 


1100 


O 


ASN 




ATOM 


1101 


N 


PHE 


55 


ATOM 


1102 


CA 


PHE 




ATOM 


1103 


CB 


PHE 




ATOM 


1104 


CG 


PHE 




ATOM 


1105 


CD1 


PHE 




ATOM 


1106 


CD2 


PHE 



94 

213B 45.218 57.031 

213B 46.340 57.947 

213B 47.462 57.623 

213B 47.615 56.402 

213B 48.435 58.513 

213B 42.083 60.861 

213B 4T.42* 60.552 

214B 42.431 62.112 

214B 42.066 63.212 

214B 43.053 63.275 

214B 42.741 64.396 

214B 43.346 64.455 

214B . 4i.809 65.286 

214B 42.026 64.546 

214B 42:981 65:323 

215B 4d;90i 64 .'.793 

215B 46:702 66:d29. 

215B 46: £§3 65.773 

215B 39.902 67:5§8 

215B UMa 64.970 

215S 39:662 §§:?67 

215B 38.466 66.470 

216B 40.138 67.713 

216B 39.264 68.495 

216B 38.329 69^37 

216B 39.073 70.542 

216B 38.498 71.054 

216B 37.101 71.473 

216B 36.632 72.635 

2168 37.446 73.509 

216B 35.333 72.928 

216B 38.510 67.541 

216k 37.307 67.693 

217B 39.244 66.543 

217B 381690 65.556 

217B 38.031 64.327 

217B 37.777 63.340 

218B 37.759 64.367 

218B 37.104 63.252 

218B 36.213 63.750 

2i8B 35.224 62.648 

2i8B 35.498 65.052 

218B 34.530 64.911 

218B 38.065 62.231 

218B 39.115 62.590 

219B 37.696 60.955 

2i9B .38.508 59.905 

219B 38.680 58.717 

219B 39.i92 57.468 

219B 40.289 57.463 

219B 38.392 56.404 

219B 37.795 59.430 

219B 36.584 59.250 

220B 38.534 59.239 

220B 37.925 58.764 

220B 38.074 59.791 

220B 37.391 61.102 

220B 38.049 62.123 

220B 36.097 61.329 



83.184 1.00 40.47 B 

83.389 1.00 40.24 B 

84.026 1.00 42.14 B 

84.523 1.00 42.64 B 

84.169 1.00 41.28 B 

83.614 1.00 39.11 B 

84.597 i.00 41.12 B 
83.336 1.00 39.70 B 
84.216 1.00 40.84 B 
85.389 1.00 41.89 B 
86.379 1.00 44.07 B 
87.443 l.OO 48.05 B 
86.033 1.00 42.'55 B 
83:479 1.00 4'0.'29 £ 
83:4'88 1.00 39.2'6 S 
82:829 1.00 41.48 . . B 
82.:M6 i.'.OO ?2:5i & 
80V68 , 5 i:S6 41C5? § 
^9: 987 i:66 SOS § 

9-Sr8Si- i:68 4d:i4 § 

82:912 i:@0 is l §8 B 

82-839 1.00 42.91 B 

83.712 1.00 47.02 B 

84.560 1.00 48.40 B 

83.679 1.00 50.63 B 

83.067 l.tiO 55.55 B 

8i:730 1.00 57.36 B 

81.815 1.00 59.32 B 

81.349 1.00 61.88 B 

80.764 1.00 61.15 B 

81.462 1.00 62.48 B 

85.479 1.00 47.55 B 

85.710 1.00 49.30 B 
85.980 1.00 45.20 B 
86.895 1.00 42 . 32 B 
86.293 1.00 42.42 B 
86.994 1.00 42.79 B 
84.994 1.00 41.93 B 
84.320 1.00 40.79 B 
83.165 1.00 42.89 B 
82.774 1.00 42.09 B 
83.558 1.00 44.62 B 
84.727 1.00 44.91 B 

83.711 1.00 39.93 B 

83.179 i.00 39.30 B 
83.784 1.00 38.06 B 

83.180 1.00 38.18 B 
84.126 1.00 37.26 B 
83.406 1.00 42.75 B 

82.833 1.00 43.24 B 
83.427 1.00 42.67 B 
81.919 1.00 36.57 B 
81.928 1.00 37.77 B 

80.834 1,00 35.18 B 

79.598 1.00 34.39 B 
78.471 1.00 34.19 B 
78.733 1.00 33.94 B 
79.405 1.00 34.39 B 
78.278 1.00 34.54 B 
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ATOM 


1107 


CE1 


PHE 


220B 


37.433 


63.359 


79.616 


1.00 34.94 


B 




ATOM 


1108 


CE2 


PHE 


220B 


35.473 


62.560' 


78.485 


1.00 36.85 


B 




ATOM 


1109 


GZ 


PHE 


220B 


36.148 


63.578 


79.157 


1.00 34.41 


B 




ATOM 


1110 


C 


PHE 


220B 


38.559 


57.460 


79.135 


1.00 35.50 


B 


5 


ATOM 


nil 


O 


PHE 


220B 


38.219 


56.952 


78.070 


1.00 38.07 


B> 




ATOM 


iii2 


N 


VAIi 


2 2 IB 


39.481 


56.916 


79.922 


1,00 34.77 


B 




ATOri 


1113 


CA 


VAL 


221B 


40.153 


55. 681 


79.530 


1.00 34.31 


B 




ATOM 


1114 


CB 


VAL 


22iB 


41.677 


55.742 


79.865 


1.00 32.66 


B 




ATOM 


1115 


CGI 


VAL 


221B 


42.400 


54.564 


79.232 


1.00 30.25 


B 


10 


ATOM 


1116 


CG2 


VAL 


221B 


42.269 


57.055 


79.387 


1.00 28.53 


B 




ATOM 


1117 


C 


VAL 


221B 


39.548 


54.444 


80.192 


1.00 35.79 


B 




ATOM 


1118 


O 


VAL 


221B 


39.288 


541431 


81.396 


1.00 37.58 


B 




ATOM 


ill9 


N 


SER 


222B 


39;324 


53.408 


79.389 


1.00 37.78 


B 


i' C 


ATOM 


1120 


CA 


SER 


222B 


38.765 


52.150 


79.869 


1.00 37.88 


B 


15 


ATOM 


1121 


CB' 


SER 


222B 


38.376 


51.253 


78.689 


1.00 36.20 


B 




ATOM 


1122 


OG 


SER 


222B 


39.519 


50.805 


77.982 


1.00 37.10 


B" 




ATOM 


1123 


C 


SER 


222B 


39.822 


51.468 


80.742 


1.00 40.28 


B 




ATOM 


1124 


O 


SER 


222B 


4i.0O3 


51.815 


80.680 


1.00 41.12 


B 




ATOM 


1125 


N 


PRO 


223B 


39.413 


50.481 


81.558 


1100 41.46 


• B 


20 


ATOM 


1126 


CD 


PRO 


223B 


38.024 


50.051 


811800 


1.00 41.70 


B 




ATOM 


1127 


CA 


PRO 


223B 


40.336 


49.766 


82.450 


1.00 42.55 


B 




ATOM 


1128 


CB 


PRO 


223B 


39.395 


48.904 


83.303 


11 00 41.62 


B 




; ATOM 


1129 


CG 


PRO 


223B 


38.079 


49.649 


83.251 


1.00 41.09 


B 




ATOM 


1130 


C 


PRO 


223B 


41.427 


48.923 


81.786 


1.00 43.22 


B 


25 


ATOM 


1131 


O 


PRO 


223B 


41.252 


48.404 


80.681 


1.00 44.82 


B 




ATOM 


1132 


N 


VAL 


224B 


42.554 


48.794 


82.480 


1100 42.02 


B 




ATOM 


1133 


CA 


VAL 


22*B 


43.670 


47.995 


82.007 


1.00 39.95 


B 




ATOM 


1134 


CB 


VAL 


22 T 4B 


44.871 


48.100 


821969 


1.00 40.39 


B 




ATOM 


1135 


CGI 


VAL 


224B 


45.979 


47.157 


821529 


1.00 39.21 


B 


30 


ATOM 


1136 


CG2 VAL 


224B 


45.381 


49.535 


83.013 


1.00 38124 


B 




ATOM 


1137 


C 


VAL 


224B 


43.213 


46.537 


81.942 


1.00 40.52 


B 




ATOM 


1138 


O 


VAL 


224B 


42.377 


46.090 


82.731 


1.00 39.90 


B 




ATOM 


1139 


N 


ARG 


225B 


43.759 


45.800 


80.988 


1.00 40.16 


B 




ATOM 


1140 


GA 


ARG 


225B 


43.418 


44.398 


80.821 


1.00 39.12 


B 


35 


ATOM 


1141 


CB 


ARG 


225B 


42.577 


44.203 


79.559 


1,00 40.37 


B 




ATOM 


1142 


CG 


ARG 


225B 


41.263 


44 .953 


79.583 


1.00 38.54 


B 






11*43 


CD 


ARG 


225B 


40.353 


44.457 


78.475 


■i A A a f\ i- s 

1.00 40.13 


B 




'ATOM 


11*44 


NE 


ARG 


2ZSB 


39.906 


43.087 


-78.700 


1 a a «5V* t A 

1.00 36.10 


B 


'« 


WSk 


Wf5 


'CZ 


ARfe 


2^ r 5B 




l2'.4'40 


77 . 911 


1 AA "5*7' aa 

1.00 37.08 


B 


40 >AT©ft 


40^:6 


<NH1 ASS 


22 r 5B 


38.555 


43.035 


76.835 


i rt a *i y 'a c 

1.00 36.45 


B 




'ATOM 




NH2 { ARG 


'225B 


38,'6-7'2 


41.207 


-78.216 


1.00 37.85 


B 




-ATOM 


10^8 


-<C 


ARG 


♦225B 


4'4. 741 


43V609 


80.719 


1 A A OA A A 

1.00 39.00 


a 




^ATOM 


10^9 


r O 


ARG 


2$5B 


45.795 


44 .192 


80.7*48 


1.00 36.32 


B 




"atom 


4#50 


N 


ASN 


226B 


44.602 


"42.288 


80.601 


<* f\f\ a a " n 

1.00 39.77 


B 


45 


"ATOM 


4451 


C CA 


•ASN 


22<6B 


45.786 


41.439 


80.505 


1.00 40.94 


B 




Wt<3m 


4152 


CB 


ASN 


226B 


45.951 


40.621 


81.788 


1.00 41.93 


B 




Stom 


4153 


CG 


ASN 


226B 


47 .363 


40.126 


81.979 


1.00 43.59 


B 




ATOM 


1454 


OD1 ASN 


226B 


48.008 


39.665 


81.036 


1.00 44.46 


B 




ATOM 


1155 


ND2 ASN 


226B 


47.857 


40.216 


83.207 


1.00 43.95 


B 


50 'atom 


1156 


C 


ASN 


22 6B 


45.672 


40.493 


79.312 


4 A*\ • A* A*\ ^ 

1.00 40.33 


B 




ATOM 


1157 


0 


ASN 


226B 


44 .780 


39.645 


79. 275 


T * A A .Jl A 1*7 






ATOM 


1158 


N 


GLN 


227B 


46.583 


40.638 


78.350 


1.00 39.53 


B 




*ATOM 


1159 


CA 


GLN 


227B 


46.585 


39.807 


77.145 


1.00 40.84 


B 




'ATOM 


1160 


CB 


GLN 


227B 


47.502 


40.434 


76.074 


1.00 39.19 


B 


55 


ATOM 


1161 


CG 


GLN 


227B 


48.996 


40.255 


76.332 


1.00 39.71 


B 




ATOM 


1162 


CD 


GLN 


227B 


49.877 


41.096 


75.422 


1.00 39.59 


B 




ATOM 


1163 


OE1 


GLN 


227B 


50.146 


42.259 


75.705 


1.00 41.91 


B 




ATOM 


1164 


NE2 


GLN 


227B 


50.328 


40.510 


74.320 


1.00 39.77 


B 




ATOM 


1165 


C 


GLN 


227B 


47.055 


38.378 


77.468 


1.00 41.13 


B 
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ATOM 


1166 


O 


GLN 


227B 


4 6.906 


37.459 


76. 653 


1 .00. 


38;36 


B 




ATOM 


1167 


N 


GLO 


228B' 


47.. 613 


38.209 


78 . 666 


1 .00 


41.73 


B 




ATOM 


1168 


CA 


GLD 


228B 


48.129 


36. 919 


79. 131 


1.00 


42. 48 


B 




ATOM 1 


1169 


CBf 


GL0 : 


228B 


46.97-6. 


35. 934 


79.368 


1.00 


4 2. 68 


B 


0 


ATOM- 


1170 


CG 


GLO 


228B 


45.886> 


36.455. 


80.314 


i . oo 


44.71 


B 




ATOM 


1171 


CD 


GLD 


228B 


46.367 


36. 681 


81.760 


1 .00 


48.49 


B 




ATOM 


1172 


OEl 


GLD 


228B 


47.598 


36. 663 


821007 


1 .00 


47.21 


B 




ATOM 


1173 


OE2 


GLD : 


228B 


45.504 


36. 890 


82. 651 


1.00 


46.44 


B 




ATOM- 


1174* 


C 


GLD 


228B 


49 .157^ 


36. 324 


78.155 


1.00 


43.29 


B 


10 


ATOM 


1175 


6' 


GLD 


228B 


50.104 


37.012 


77.758 


1.00 


42.72 


B 




ATOM 


1176 


N : 


SER 


229B 


48.971 


35.062 


77.765 


1.00 


43.*13 


B 




ATOM 


iiii- 


OA- 


SER 


229B 


49.912 


34 .394 


76 .* 8 62 


1.00 


44. 45 


B 




ATOM 


1178 


CB ; 


SER 


229B 


50 .1*66 


32. 959 


1 .336 


1 100 


44184 


B 




ATOM 1 


1179 


OG 


SER 


229B' 


50. 940 


32 . 963 




l.'OO 


49. "54 


B 


15 


ATOM 


1180 


C ; 


SER 


229B 


49 .482 


34>."3"67 


75*. 405 


1.00 


43187 


B 




ATOM 


1T8P 


6 


SER 


229B f 


4 ; 9.331 


33 .'302 


"£4V805 


r.'oo 


45129 


B 




ATOM ; ' 


11&2 1 


if- 


CYS' 


230B' 


4 ? 9.'303 




74). 832' 


1.00 


42:7/6 


B 




ATOM*' 


1183 




GYS ; ' 


23 OB 




357650 


73.* $50 


nop 


41161! 


B 




ATpM 


l£8'4 


G *■« ; 


GYS' 


236b 1 


4-9.* 4' St 


36. 965 


7i2'. 931 


11 00 
1.00 


4'1\'Q2 


B 


OA 

20 


ATOM* 






GYSr 


230B 


$9-. 34*2- 


3?.'99S 


73.' 601 


3.8. "1 6 


B 




ATOk ! 


118 r 6 


CB 


@YS : 
CYS 


230B' 


47'.*33ff' 


35/6i l 5 


7*314:1)7 


l.'OO 


42139 


B 




ATOM- 


1187' 


SG 


230B 


46 J 471 


35 . 943 


71.844 


1.00 


45.00 


B 




ATOM 


1188 


N : 


GLY 


231B 


50.071 


36.913 


71.764 


1100 


40.31 


B 




ATOM 


1189 


CA 


GLY 


231B 


50. 637 


38 . 121 


71.187 


1.00 


42136 


B 


25 


ATOM 


1190 


G' 


GIfY 


231B 


49.527 


38.956 


70.577 


1. 00 


42.45 


B 




ATOM 


1191 


6 


GLY 


231B 


49.537 


39.229 


69.378 


1.00 


44.11 


B 




ATOM 1 


1192 


N 


SER 


232B 


48.565 


39.347 


71.411 


1.00 


40.90 


B 




ATOM 


1193 


GA 


SER 


232B 


47.413 


40.126 


70.981 


1.00 


41.07 


B 




ATOM 


1194 


CB 


SER 


232B 


46. 128 


39. 467 


71. 483 


1.00 


40.51 


B 


oo 

30 


ATOM 


1195 


OG 


SER 


232B 


46.097 


39. 447 


72 J 898 


1.00 


40. 68 


B 




ATOM 


1196 


C 


SER 


232B 


47.471 


41. 576 


711 462 


1 100 


41172 


B 




ATOM 


1197 


0 


SER 


232B 


46.448 


42.248 


711569 


1.00 


43.25 


B 




ATOM 


1198 


N 


CYS 


233B 


48. 673 


42. 052 


71. 755 


1. 00 


42. 19 


B 




ATOM 


1199 


CA 


CYS 


233B 


48. 862 


43. 428 


72. 194 


1 . 00 


40.50 


B 


oc 


ATOM 


1200 


CB 


GYS 


233B 


50. 361 


431707 


72 .300 


1.00 


42. 98 


B 




ATOM 


1201* 


SG 


CYS 


233B 


51.329 


42.748 


711100 


1.00 


41.32 


B 




ATOM 


1202 


G* 


CYS 


233B 


48.201 


44 . 390 


71. 191 


1 . 00 


Aft r- 

39. 65 


B 




ATOM 


1203 


6 


CYS 


233B 


47. 454 


45.285 


71. 583 


1. 00 


37 . 33 


B 




ATOM 


1204 


N 


TYR 


234B 


48 1 4 68 


44 . 188 


69. 899 


1 . 00 


37 . 54 


B 


Aft 

40 


ATOM 


1205 


CA 


TYR 


234B 


47 . 897 


45 1 042 


68 . 854 


1 . 00 


35.94 


B 




ATOM 


1206 


CB 


TYR 


234B 


48 . 205 


44 . 495 


67. 459 


1 . 00 


34 . 56 


B 




ATOM 


1207 


CG 


TYR 


234B 


47. 537 


43. 169 


67. 175 


i.oo 


35. 07 


B 




ATOM 


1208 


CD1 


TYR 


234B 


48 . 100 


41 . 971 


67 . 623 


1 . 00 


33.43 


B 




ATOM 


1209 


CE1 


TYR 


234B 


47.478 


40. 747 


67 .385 


i . oo 


34 ♦ 92 


B 


45 


ATOM 


1210 


CD2 


TYR 


234B 


46. 330 


43. Ill 


66. 481 


1.00 


32.02 


B 




ATOM 


1211 


CE2 


TYR 


234B 


45. 697 


41.892 


66.239 


1.00 


34150 


B 




ATOM 


1212 


CZ 


TYR 


234B 


46.278 


40.713 


66. 692 


1.00 


34.27 


•B 




ATOM 


1213 


OH 


TYR 


234B 


45. 668 


39.507 


66.449 


i.oo 


32.28 


B 




ATOM 


1214 


C '■' 


TYR 


234B 


46.389 


45.139 


68. 995 


i . bd 


35.98 


B 


50 


ATOM 


1215 


6 


TYR 


234B 


45.780 


46.150 


68.645 


1.00 


36.04 


B 




ATOM 


12i6 


N : 


SER 


235B 


45.794 


44.07i 


69.507 


1.00 


36. 62 


B 




ATOM 


1217 


CA 


SER 


235B 


44.357 


43.999 


69.693 


1.00 


36.30 


B 




ATOM 


i218 


CB 


SER 


235B 


43.955 


42.557 


69.984 


1.00 


38.72 


B 




ATOM 


1219 


OG 


SER 


235B 


42.549 


42,425 


69.990 


1.00 


44.86 


B 


55 


ATOM 


1220 


C 


SER 


235B 


43.879 


44.910 


70.822 


i.oo 


37.25 


B 




ATOM 


1221 


0 


SER 


235B 


42.892 


45.628 


70.665 


1.00 


38.20 


B 




ATOM 


1222 


N 


PHE 


236B 


44.567 


44.886 


71.962 


1.00 


36.37 


B 




ATOM 


1223 


CA 


PHE . 


236B 


44.165 


45.728 


73.081 


1.00 


34.77 


B 




ATOM 


1224 


CB 


PHE 


236B 


44.866 


45.294 


74.368 


1.00 


33.54 


B 



f 
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ATOM 


1225 


CG 


PHE 


236B 


44.427 


43.952 


74.853 


1.00 34.69 


B 




Atom 


1226 


CD1 


PHE 


236B 


44J 980 


42.793 


74.322 


1.00 32.82 . 


B 




ATOM 


1227 


CD2 


PHE 


236B 


43.407 


43.841 


75.792 


1.00 34.50 


B 




ATOM 


1228 


CE1 


PHE 


23 6B 


44.520 


41.545 


74.717 


1.00 34.84 


B 


5 


ATOM 


1229 


CE2 


PHE 


236B 


42.938 


42.599 


76.195 


1.00. 34. 89 


B 




ATOM 


1230 


GZ 


PHE 


236B 


431493 


41.447 


75.657 


1.00 36.26 


B 




ATOM 


1231 


G u - 


PHE 


236B 


44.448 


47.186 


72.793 


1.00 34.90 


B 




ATOM 


1232 


O 


PHE 


236B 


43.(574 


48.062 


73.177 


1.00 35.45 


B 


CO 


ATOM 


1233 


N 


AiiA 


237B 


45.557 


47.445 


72.111 


1.00 34.54 


B 


10 


ATOM 


1234 


CA 


ALA 


237B 


45.915 


48.807 


71.757 


1.00 35152 


B 




ATOM 


1235 


CB 


AiiA 


237B 


47.287 


48.836 


71.069 


1.00 34.83 


B 




ATOM 


1236 


C 


Ala 


237B 


44.835 


49.373 


70.828 


1.00 34113 


B 




ATOM 


i237 


6 • 


Ala 


237B 


44.380 


501500 


71.016 


1.00 35.56 


B 


■s 


ATOM 


1238 


N° 


SER 


238B 


44.421 


481577 


69.844 


1.00 33.20 


B 


15 


AT&M 


1239 


CA 


SER 


238B 


43.391 


48.989 


68.886 


1.00 33.60 


B 




ATOM 


1240 


CB 


SER 


238B 


43.182 


47,909 


67.817 


1.00 30.65 


B 




ATOM 


1241 


OS 


SER 


238B 


44.243 


47.879 


661885 


1.00 31.67 


B 




ATOM 


1242 


C 


SER 


238B 


42.051 


49.291 


69.545 


1.00 34.05 


B 


<0 


ATOM 


1243 


O 


SER 


238B 


41.506 


50.378 


69.389 


1.00 35164 


B 


20 


ATOM 


1244 


N 


LEO 


239B 


41.517 


48.320 


70.278 


1.00 35.05 


B 




ATOM 


12*5 


GA 


LEU 


239B 


40.239 


48.495 


70.945 


1.00 35.33 


B 




ATOM 


1246 


CB 


LEO 


239B 


39.727 


47.146 


71.456 


1100 37.23 


B 




ATOM 


1247 


CG 


LEO 


239B 


39.649 


46.039 


70.397 


1.00 38.11 


B 




Atom 


1248 


GDI 


LEO 


239B 


39.126 


44.766 


71.049 


1.00 39.42 


B 


25 


Atom 


1249 


CD2 


LEO 


239B 


38.738 


461464 


69.245 


1.00 38.19 


B 




ATbte 


1250 


G 


LEU 


239B 


40.332 


49.503 


72.086 


1.00 35.06 


B 




ATOM 


1251 


O 


LEti 


239B 


39; 357 


50.194 


72.389 


1.00 36.37 


B 




ATOM 


1252 


N 


GliY 


24 0B 


41.498 


49.587 


72.721 


1.00 34.28 


B 




ATOM 


1253 


GA 


GLY 


2lOB 


41.676 


50.553 


73.793 


1. 00 33. 64 


B 


30 


ATOM 


1254 


G 


GLY 


2 4 0B 


41.493 


51.969 


73.260 


1.00 33.90 


B 




ATOM 


1255 


O 


GLY 


24(m 


40.995 


52.850 


73.959 


1.00 33,47 


B 




ATOM 


1256 


N 


MET 


2418 


41.894 


52.194 


72.013 


1.00 33.16 


B 




ATOM 


1257 


GA 


MET 


2 4 IB 


41.750 


53.512 


71. 404 


1.00 33.25 


B 




ATOM 
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86.751 1.00 41.95 B 
84.690 1.00 41.10 B 
84.974 1.00 40.29 B 

83.752 1.00 38.69 B 
84.029 1.00 36.05 B 
84,055 1.00 34.1-6 B 
84.297 1.00 33,09 B 
84.263 1.00 33.51 B 
84.511 1.00 32.71 B 
84.522 IJOO 32.23 B 
84.727 1.00 31.66 B 
8.6.' 158 1.00 40.78 B 
86.250 1.00 39.'99 B. 
87J 060 i:00 41.39 B 
88.208 1.00 42.70 B 
89:502 1.00 45.88 B' 
89.693 1.00 49.58 B 
89; 493 1.00 52.11 B 
90.069 1.00 52.14 B 
90 : 090 1.00 53.10 B 

89.743 i:00 53.27 B 
88.283 1.00 40.'81 B 
88:491 1.00 41.41 . B . 
88.087 i:00 38.69 B 
88.163 1.00 38.44 B 
89:629 i:00 38.76 B 
90.2^5 1.00 37.56 B 
87.540 1.00 36.82 B 
87:242 1.00 36.19 B 
87.362 1.00 36.23 B 
86.788 1.00 35.84 B 
85.281 1.00 37.09 B 
84.643 1.00 36.29 B 
84.711 1.00 36.68 B 
83.275 1.00 37.29 B 
82.954 1.00 38:61 B 
81.451 1100 36/48 B 
83.759 1.00 37.04 B 
83.756 1.00 40: 13 B 
82.650 1.00 38: 07 B 
82.787 1.00 38:57 B 
81.970 1.00 38.58 B 
81.320 1.00 38:64 B 
80.709 1.00 37:75 B 
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80.519 1.00 35.65 B 
79.774 1.00 36.50 B 
78.502. 1.00 39.21 B 

77.744 i:00 39.25 B 
78.384 1.00 38.64 B 
77.627 1.00 34.87 B 
80.228 1.00 39.31 B 
79.509 1.00 38.03 B 
80.140 1.00 42.59 B 
79.154 1.00 44.31 B 
79.619 1.00 46.90 B 
78.805 1.00 53.54 B 
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436B' 29.462 55.525 

436B 29.16^4 56.817 

436B 30.251 57.747 

436B 28.184 54.769 

436B 27.698 54.820 

437B 27.658 54.048 

437B 26.413 53.312 

437B 26.177 52 433 

437B 24.780 51.864 

437B' 24.776 50.925 

437B 23.393 50.374 

437B 22.5i9 51.377 

437B 25.350 54.407 

437B 25.391 55.379 

438B 24.418 54.274 

438B 23.388 55.301 

438B 22.452 54.941 

438B 21.376 55.991 

438B 22.043 57.284 

438B 20.457 55 .48 4 

438B 1 22 i 558 55.498 

438B 22.305 54.494 

438B 22.153 56^661 

900B 71.i08 36.860 

601B 50^222 49.975 

602B 61.992 48.421 

603B 37^319 39.458 

S04B 31.757 50 : 034 

605B 55.116 56.905 

606B 60.587 56.516 

607B 61.120 59:416 

608B 49.400 46.646 

609B 53.117 61.988 

610B 36.163 51.368 

613LB 35.279 581030 

612B 55.524 64.530 

6i3B 52.724 57.342 

§i8B 53.339 56.360 

§J§B 4&V874 52".'8<62 

616% 60. 9$ 9 56.1^3 

617B 39.503 59.554 

<518B 55.185 54.263 

M9B '41.354 58.840 

"620B 4-2. 134 51.910 

§21B 5B.255 51.572 

62 ; 2B '59.454 48.338 

623B 40.730 46.800 

624B 43.650 37.799 

625B 54.572 54.731 

62 6B "62. 645 64.959 

627B 42.152 54.463 

'628B 50.379 41.570 

629B 27.668 50.836 

630B 37.937 4 6.013 

631B 53.739 39.994 

632B 48.041 63.247 

633B 47.721 56.791 

634B 38/624 45.579 

635B 39.122 49.528 



68.552 1.00 37.02 B 

69.317 1.00 34.52 B. 

68.886 I .'00 34.93 B 

68.207 1.00 39.51 B 

67.080 1.00 39.49 B 
69.187 1.00 43.47 B 
69.015 1.00 48.38 B 
70.248 1.00 49.11 B 
70.425 1.00 49.63 B 
71 : 633 1.00 50.90 B 
71.958 1.00 52 .'33 B 
72.653 1.00 55.07 B 
68.908 1.00 50.45 B 
69.669 1.00 50.76. B 
67.970 1.00 52.43 B 
67.806 1.00 55.22 B 
66.645 1.00 55.09 B 
66:321 1. 00 54.70 B 
65.871 1.00 54.64 B 
65.241 1.00 54.77 B 

69.081 i.00 57.41 B 
69.793 1.00 58.97 B 
69.346 1.00 59.05 B 
59.001 1.00 13.29 B 
62.912 1.00 liJW B 
76.056 1.00 27.60 B 
74.128 1.00 30.94 B 
43.700 i.00 26:34 B 
60.945 1.00 30:34 B 
55.156 1.00 34.66 B 
73.005 1.00 38:i2 B 
81.918 1.00 33.84 B 
47.852 1.00 21.63 B 
53-161 1.00 26.72 B 
42.138 1.00 29.04 B 
59.022 1.00 28.30 B 
62.367 1.00 33:20 B 
52'.169 l'.OO 26:25 B 
7'6'.7I8 1.00 31.09 B 
'60.857 1.00 30.91 B 
41.236 1.00 35.56 B 
67.318 1.00 35:35 B 
43.529 1.00 31.14 B 
42.442 1.00 32.26 B 
63.364 1.00 34.13 B 
56.487 1.00 31.59 B 
50.899 1.00 33.70 B 
63.651 1.00 30.60 B, 
54.011 1.00 30.56 B 
'45.880 1.00 31. 95 B 
54.605 1.00 39.26 B 
60.167 1.00 35.97 B 
66.537 l'.OO 31.02 B 
80.955 1.00 40.81 B 
54.561 1.00 31.16 B 
60.719 l'.OO 38.21 B 
57.208 1.00 29.72 B 
75.589 1.00 35.03 B 
54.377 1.00 34.39 B 
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636B 29.870 

637B 49.622 

638B 48.439 

639B 39/029 

64 0B 47.744 

641B 44.455 

64 2B 65.167; 

643B 63.936 

64 4B 35/886 

645B 58.471 

646B 33/941 

647B 34.490 

64 8B 32.981' 

64 9B 36/970 

650B 52\"980 

S51B 59 /6W 

652§ 4t:§M 

653B UK $$9 

65 4B 50 s : 097 

655B 5611 M 

§56B ; §8 .'§39 

65 7B 42.288 

658B 39.652 

659B 50.619 

660B 44.651 

661B 47.391 

662B 47.059 

663B 37.442 

664B 47.821 

665B 62.626 

666B 30.781 

667B 40 : 194 

668B 55.583 

669B 57.808 

670B 40.183 

'671B 53.788 

672B 28.4 68 

673B 60.355 

674B 35.471 

675B 52.684 

676B 44.839 

677B 45.179 

67 8B 62.8 67 

679B 42.480 

680B 52.344 

681B 27.909 

682B 30.368 

683B 34.281. 

684B 26.146 

685B 43.016 

686B 35.394 

687B 34.886 

688B 60.000 

689B 40*437 

690B 32.280 

691B 60.801 

692B 24.394 

693B 62.548 

694B 33.479 



51.837 65.058 

55 /427 8G. 610 

65/230 64.327 

47/904 79/293 

42V858 61V190 

49.344 75/366 

55 .793 68 .07 6 

49/562 67 . 690 

42.524 68/235 

48/998 38.968 

56.121 56.053 

49.138 54'. 086 

38.226 53/583 

60.125 A2-: 124 

71 : .*763 7.4/551 
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32.825 78.051 
39.386 52.069 
37,830 43.622 
35.782 57.740 
57.865 86.143 
43.406 76.768 
57.943 46.214 
44:862 66.224 
41.839 61.774 
61.724 39:634 
67.04i 83.825 
43.920 70.575 
66.709 74.236 
60.336 85.971 
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471382 78:557 
36.366 56.260 
52.170 45.147 
52.922 82.664 
49.128 64.879 
52.342 77.247 
46.660 76.959 
65.164 75.659 
45.276 53.653 
48.494 76.973 
56.271 85.276 
52.138 79.365 
39.668 44.896 
27.545 72.534 
53.120 83.358 
67.842 71.499 
43.331 70.745 

40.826 48.214 
71.235 81.567 
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4.01 


■Q 

D 




ATOM 


2927 


0 


HOH 


745B 


C C A A C\ 

56.44 9 


CO one 
OO . O/O 


oo i on 
Jo • ±yu 


i. • uu 








ATOM 


2 $2 8 


0 


•HOH 


746B 


76.321 


53.273 


84.423 


1.00 


4.00 


B 




ATOM 


2929 


0 


HOH 


747B 


49.773 


74.200 


68.251 


1.00 


3.97 


B 




ATOM 


2930 


0 


HOH 


748B 


31.750 


44.640 


74.352 


1.00 


3.97 


B 


55 


ATOM 


•1 


■CI 


NAG 


001B 


77.923 


66.716 


49.244 


1.00 


23.42 


M 




ATOM 


2 


C2 


NAG 


001B 


78.655 


65.753 


48.304 


1.00 


25.59 


M 




ATOM 


3 


C3 


NAG 


001B 


77.894 


64.449 


48.041 


1.00 


26.59 


M 




ATOM 


4 


C4 


HAG 


001B 


77.159 


63.907 


49.287 


1.00 


27.11 


M 




ATOM 


5 


C5 


NAG 


001B 


76.437 


65.038 


50.029 


1.00 


26.08 


M 
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ATOM 


6 


C6 


NAG 


001B 


75.821 


64*590 


51.337 


1.00 


25.05 


M 




ATOM 


7 


C7 


NAG 


001B 


80.062 


66.583 


46.539 


1.00 


28.62 


M 




ATOM 


8 


C8 


NAG 


001B 


80.207 


67.251 


45 .165 


1.00 


28.98 


M 




ATOM 


9 


N2 


NAG 


001B 


78 .840 


66.401 


47.013 


1.00 


27.59 


M 


5 


ATOM 


"10 


03 


NAG' 


001B 


78.826 


63.474 


47.567 


1.00 


26.71 


M 




ATOM- 


11 


04 


NAG 


001B 


76.177. 


62.924 


48.874 


1.00 


29.85 


M 




ATOM 


12 


05 


NAG 


001B< 


77.376 


66.043 


50.371 


1.00 


23.38 


M 




ATOM 


13 


06 


NAG 


001B 


76. 842 


64^.248 


52.262 


1.00 


27.18 


M 




ATOM 


14 


07 


NAG 


001B 


81.061 


66:272 


47.184 


1.00 


31.12 


M 


10 


ATOM 


i 


CI 


NAG 


002B 


4 0\ 692 : 


86.828 


26.608 


1.00 


23.42 


Q 




ATOM 


2 


G2 


NAG 


002B 


39.413 


87.628 


26.341 


LOO 


25.59 


Q 




ATOM 


3 


C3 


NAG 


002B' 


38.918 


87, 533 


24:893 


1.00 


26.59 


Q 




ATOM 


4 


C4 


NAG 


0tf2B f 


40V 059 


87.528 


23.854 


1.00 


27:il 


Q 




ATOM 


-5 


G5 


NAG 


ti02B 


4^:196' 


86.600 


24.299 


1.00 


26:08 


Q 


15 


ATOM 


6 


06 


NAG 


002B* 


42.405 


86:667 


23.*389 


1.00 


25:05 


Q 




ATOM 1 


■ v7 


C7 


NAG 


602& 


3t;T5'5' 


87:91 ? 1> 


28: 058 


i:00 


28:62 


Q 




ATOM : 


; 8 


08 


NAG' 


(S02BP 


36:62^ 


87 : 329 


28 : 91*5 


i:00 


28:98 


Q 




ATOM 


9 


N2 


NAG' 


Q&2$ 




61: mi 


27:r87 


llOO 


27:59 






ATOM' 


v 10' 


03 


NAG 


002B f 




88.639 


2 4: 647 


llOO 


26:71! 


e 


20 


ATOM 


s it 


04 


nSg 




39:5^ 


8*.' 655 


22:5^3 


1 : 00 


29185 


6 




ATOM* 


12 


05 


NAG 


ooW 


4i:e§<s 


8?: 00? 


25.576 


1:00 


23:38 


Q 




Atom 


"13 


06 


NAG 


00-2B 


43.(521 


87.942 


23.4'93 


1.00 


27.18 


Q 




ATOM 


14 


07 


nAg 


002B 


38.118 


89:074 


28.221 


1.00 


31.12 


Q 




ATOM 


1 


CB 


ASP 


ie 


75.746 


76.990 


44.992 


1.00 


40.28 


C 


25 


ATOM 


2 


CG 


ASP 


1C 


74.907 


76.383 


43.883 


1.00 


41.06 


C 




ATOM 


3 


OD1 


ASP 


1C 


74.978 


75.133 


43.743 


1.00 


39.54 


C 




ATOM 


4 


OD2 


ASP 


1C 


74.202 


77.128 


43.154 


1.00 


37.74 


C 




ATOM 


5 


C 


ASP 


1C 


76.547 


78.970 


46.172 


1.00 


42.30 


C 




ATOM 


6 


0 


ASP 


1C 


77.450 


79.688 


45.719 


1.00 


42.94 


c 


30 


ATOM 


7 


N 


ASP 


1C 


75.285 


79.262 


44.037 


1.00 


41.50 


c 




ATOM 


• 8 


CA 


ASP 


1C 


75.413 


78.459 


45.288 


1.00 


41.04 


c 




ATOM 


" ! 9 


N 


THR 


2C 


76.494 


78.572 


47.438 


1:00 


40.11 


c 




ATOM 


10 


CA 


THR 


2C 


77.539 


78:908 


48.386 


1.00 


38.84 


c 




ATOM 


11 


CB 


THR 


2C 


76.995 


79.105 


49.827 


1.00 


37 . 36 


c 


35 


ATOM 


12 


OGl 


THR 


2C 


76.771 


77.827 


50.435 


1.00 


35.14 


c 




ATOM 


13 


CG2 


THR 


2C 


75; 687 


79.894 


49.810 


1.00 


32.07 


c 




ATOM 


14 


C 


THR 


2C 


78.321 


77.599 


48.321 


1.00 


40.07 


c 




ATOM 


15 


0 


THR 


2C 


77.815 


76.604 


47.793 


1.00 


40.24 


c 




ATOM 


16 


N 


PRO 


■ 3C 


79.567 


77.579 


48.817 


1.00 


40.73 


c 


40 


ATOM 


17 


CD 


PRO 


! 3C 


80.477 


78.701 


49.128 


1.00 


40.17 


c 




ATOM 


18 


CA 


PRO 


3C 


80.290 


76.304 


48.742 


1.00 


39.49 


c 




ATOM 


19 


CB 


PRO 


■■ 3C 


811752 


76.721 


48.912 


1.00 


39.93 


c 




ATOM 


20 


CG 


PRO 


3C 


81.668 


77.990 


49.723 


1.00 


41.03 


c 




at6m 


21 


C 


PRO 


3C 


79.853 


75.257 


49.768 


1.00 


40.61 


c 


45 


ATOM 


: 22 


6 


PRO 


-3C 


80.486 


74.211 


49.902 


1.00 


40.96 


c 




ATOM 


23 


N 


ALC 


* 4C 


78.757 


75.519 


50.478 


1.00 


41.^2 


c 




ATOM 


■ 24 


CA 


ALC 


4C 


78/282 


74.567 


51.483 


1.00 


40.22 


c 




ATOM 


: 25 


CB 


ALC 


4C 


77.350 


75.258 


52.458 


1.00 


40.48 


c 




ATOM 


v 26 


C 


ALC 


*4C 


77.582 


73.354 


50.883 


1.00 


39.92 


c 


50 


ATOM 


27 


0 


ALC 


4C 


77.031 


73.417 


49.792 


1.00 


38.21 


c 




ATOM 


' 28 


N 


ASN 


' 5C 


77.629 


72.238 


51.599 


1.00 


39.47 


c 




ATOM 


"29 


CA 


ASN 


5C 


76.958 


71.031 


51.152 


1.00 


39.98 


c 




ATOM 


' 30 


CB 


ASN 


5C 


77.910 


70.100 


50.393 


1.00 


39.84 


c 




ATOM 


31 


CG 


ASN 


5C 


77.206 


68 . 852 


49.895 


1.00 


41.98 


c 


55 


ATOM 


32 


OD1 


ASN 


5C 


75.993 


68.868 


49.714 


1.00 


41.90 


c 




ATOM 


33 


ND2 


ASN 


5C 


77.956 


67.769 


49.664 


1.00 


45.23 


c 




ATOM 


34 


C 


ASN 


5C 


76.400 


70.326 


52.379 


1.00 


40.12 


c 




ATOM 


35 


0 


ASN 


5C 


77.040 


69.442 


52.947 


1.00 


41.86 


c 




ATOM 


36 


N 


CYS 


6C 


75.202 


70.724 


52.790 


1.00 


39.04 


c 



\ 

) 
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ATOM 


37 


CA CYS 


6C 


74.580 


70.133 




ATOM 


; 38 


C CYS 


6C 


73.379 


69.263 




ATOM 


39 


O CYS 


6C 


72.797 


69.382 




ATOM 


; 4o 


CB CYS 


6G 


74.195 


71.231 


5 


ATOM 


41 


SG CYS 


6G 


75.646 


72:ii0 




ATOM 


: A2 


N THR 


7C 


73.013 


68.390 




ATOM 


'43 


GA : THR 


7C 


71.916 


67.460 




ATOM 


r 44 


CB THR 


7C 


72.416 


66.024 


ilk • 


ATOM 


45 


OG1 thr: 


7C 


72:832 


65.760 


10 


ATdri 


U6 


CG2 TH6 


7G 


73.578 


65.805 




ATOM 


'47 


C THR 


7C 


70.742 


67.572 




ATOM 


-<48 


O THR 


7C 


70.851 


68.154 




ATOM 


49 


N - TYR 


8C 


69.632 


66.978 


^. 


ATOft 


• r 50 


CA TYR 


8C 


68 1 402 


66.982 


15 


at6m 


51 


CB TYR 


8C 


671384 


66.032 




AT6m 


52 


CG TYR 


8C 


66.006 


66.053 




ATOM 


53 


CD1 TYR 


8C 


65.050 


671011 




at6m 


: 54 


CE1 TYR 


8C 


63.793 


67 . 021 


••!*;: 


ATOM 


55 


&D2 TYR 


8G 


65.694 


65 . 113 


20 


ATOM 


j 56 


CE2 TYR 


8C 


64.443 


65.124 




ATOM 


: 57 


CZ TYR 


8C 


63.497 


66.073 




ATOM 


58 


OH TYR 


8C 


62.283 


66.068 




ATOM 


59 


C' s TYR 


• 8C 


68.710 


66.534 




ATOM 


60 


0 TYR 


8G 


68.393 


67.245 


25 


ATOM 


61 


N • <PR<D 


* 9C 


69.369 


65.368 




ATOM 


62 


CD PRO 


9C 


69.789 


64.367 




ATOM 


• 63 


CA PRO 


9G 


69.692 


64.906 




ATOM 


r 64 


CB PRO 


•9C 


70.599 


63.708 




ATOM 


65 


CG PRiO 


9C 


70.026 


63.136 


30 


ATOM 


66 


C PRO 


9C 


70.361 


65.969 




ATOM 


67 


0 prS 


9C 


70.114 


66.020 




ATOM 


68 


N ASP 


IOC 


71.201 


66.811 




ATOM 


69 


CA ASP 


ioc 


71.882 


67.869 


>•.. 


ATOM 


70 


CB ASP 


10 c 


72.896 


68.608 


35 


ATO& 


71 


CG -ASP 


ioc 


73*. 902 


67.673 




ATOM 


72 


ODi Asp 


10c 


74.474 


66.811 




■ATOft 


' 73 


OD2 ftSP 


1!0G 


74 .121 


67 . 816 


SO 


'ATOM 

WM 


T>75 


% $sp 

% $SP 


tfoe 
¥0^ 


tf0'.i887 
^17117 


>68.*8*98 

:6-9\r4§i 


40 


*Atom 




^ *#eu 




69 .#98 


69. -1^6 


*ATOM 






•a¥c 


'6877*0 


707069 




'ATOfo 
^ATOM 
^ATGM 


41^8 


c <$& 'LEU 


4¥c 


6777'67 


-7:0.S95 




J/7T9 


>GG r 4iBU 


i¥c 


.15 38 


7.17678 






<gdi ^EU 


i*c 


*66.3#6 


71.719 


45 


Wtom 




<GD2 iEU 


lire 


. 67764 2 


72.768 




%tom 


(82 


^C- : -LEU 


lie 


67 . 963 


69.617 




^ATOM 


•83 


•O" IjEU 


Jilt 


67.72*4 


70.409 




^ATOM 


r 84 


-N- ^LEU 


•12c 


^67. 543 


68 .352 


iV 


ATOM 


85 


VGA IiEU 


12c 


^66.:742 


67.821 


50 


V#TOM 


» "86 


CB ^LEU 


12 c 


66.:489 


66.321 




•ATOM 


r 87 


i CG 4»EU 


12 c 


65.785 


165.828 




v ATOM 


-88 


CD1 LEO 


12c 


65.659 


64 .320 




■ATOM 


^89 


CCD2 "LEU 


12c 


64 .412 


66.472 




-ATOM 


<90 


*G " 'LEU 


12c 


67 .389 


68.037 


55 


ATOM 


:9i 


O' LEU 


12c 


68.581 


67.786 




ATOM 


92 


N GLY 


13C 


66.595 


68.492 




ATOM 


93 


CA GLY 


13C 


67.106 


68.714 




ATOM 


94 


C GLY 


13C 


66.653 


70.015 




ATOM 


95 


0 GLY 


13C 


65.651 


70.608 



53.965 
53.632 
52.558 
54.950 
55.616 
541568 
54.351 
54.443 
55.790 
53.492 
55.311 
56.393 
541909 
55.704 
55.055 
551717 
551344 
55.960 
56.696 
571308 
56.943 
57.556 
57.146 
58.111 
57.352 
56.355 
58.712 
58.459 
57.215 
59.601 
60.806 
59.003 
59.752 
58 . 865 
58.205 
58.912 
66.977 
60.296 
<617351 
597560 
59.951 
68.5805 
68.&70 
57.1390 
59.229 
61.172 
'62.085 
'61.178 
'6272*7.7 
*'627086 
60.824 
'60.910 
> 60. 693 
.63.639 
63. 804 
64.608 
65.951 
66.589 
66.190 



1.00 38.07 
1.00 37.39 
1.00 35.73 
1.00 37.67 
1.00 39.13 
1.00 37.35 
1.00 37154 
1.00 38.33 
1.00 38.26 . 
1.00 32.54 
1.00 38.67 
1100 38.94 
1.00 37.53 
1.00 37.29 
1.00 36.29 
1.00 36.06 
1.00 36155 
1.00 35.31 
1.00 35.54 
1.00 37.01 
1100 36.40 
1.00 35.00 
1.00 37.13 
1.00 36.11 
1.00 37.20 
1.00 37.24 
1100 38.92 
1.00 36.25 
1.00 37.48 
1.00 39.85 
1.00 38.74 
1.00 39.71 
1.00 41.70 
1.00 43.47 
1.00 45.58 
1.00 43.76 
1.00 .4 6 . .03 
l.t00 '41.37 
1 .00 41.01 
1/00 .39.73 
1.00 40V04 
1.00 37Y02 
1.(00 36.37 
,1.00 33.14 
1.00 35.0.6 
1.00 39.94 
1.00 40,09 
1.00 38.17 
l.vOO 38.73 
1.00 38.67 
1.00 38.12 
•1.00 "37.44 
1.00 .37.38 
1.00 38.29 
1.00 38.83 
1.00 36.39 
1.00 35.38 
1.00 35.83 
1.00 37.17 



C 
C 
C 

c 
c 
c 
c 
c 
c 

c . 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c. 

c 

c 

c 

c 

c 

c 

:.C 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
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ATOM - 


96< 


N 


THR 


14C 


67.394- 


70; 470 


67.590 


1;00 34 .3.3 


C 




ATOM' 


97 


CA 


THR 


14C 


67v040i 


7r:703 


68,.267; 


1,. 0.0 , 33 ; 6.8; 


C 




ATOM* 


98 


CB 


THR 


14C 


67"; 0.70:' 


71.509 


69.785 


1/.00 34.49 


C. 




ATOM 


99 


OG1 


THR 


14C 


66.129- 


70.49.0 


70.143; 


i,.0.0 34.36; 


c 


5 


ATOM* 


ioo: 


CG2 


THR 


14C 


66.707) 


72*; 79.7. 


70.4*9.6 


1. 00.32.57 


C: 




ATOM* 


101 


c 


THR 


14 


67.979 


72'. 830 7 


67 . 871* 


1.00 34.72? 


C 




ATOM- 


102^ 


0/ 


THR 


14C 


69.195- 


72. 698 


67.964" 


1.00 35.21. 


c 




ATOM 


103 


N- 


TRP 


15C- 


67.406? 


73r. 938 


67 . 419; 


1.0.0: 35:. 31,. 


c. 




ATOM* 


104^ 


CA 


mp- 


15C^ 


68* 194 


75.082: 


66.996 


1V0.0J 35'. 06 


g: 


10 


ATOM 


105 


CB 


TRP : 


15C 


6?V801'< 


75.523r 


65.589. 


1.00' 35/4 0, 


G; 




ATOM 


106- 


CG 


TRP 


ISC' 


68>. 277, 


74V626. 


64:.'503< 


1.00 37-, 21 


C; 




ATOM 


10T 


CD2 


TRP 


ISt 


69.4665 


74:. 793 


63>,727; 


1 T . 00 36/45$ 


C; 




ATOW 


108 


CE2 


TRP 


135CT 


69V50& 


73?.7-38i 


62'. '7:8.8: 


1V0OJ 37;/08. 


C: 




ATOM< 


109 


CE3 


TRP 


15fc 


7«i.*Sl«? 


75=. 732? 


63V734* 


ir. oo) 3s;02i 


G; 


15 


atom" 


110 


CDi TRP 


15C- 




73.5073 


64.030) 


1. 00) 36i/82r 


e; 




ATOM 


111" 


NE1 


TRP 






7^:91685 


62/9941 


1700) 36.V15; 


- c; 




ATOM' 


112^ 


CZ2 


TRP 








6^/816$? 


ir. 00). 36;.*58i 


. c; 




ATOM* 


113 


CZ3 TRP ? 






75V59'3^ 


62V8^ 


-IVOO) 34);r0i 


c; 




ATOM* 


114^ 


CH2 


TRP* 


1#C : 




74V53B 




IV 00) 3S.*535 




20 ATOM 


115? 


C 


TRP-' 






7*6V2?66' 




1T/G0> S^/S^ 






ATOM 1 




6 


TRP 




66V9'3a! 


76i.'53# 




li'/00) 3*4 /66 


c; 




117 


N - : 


VAL 


16C 




7&. 9872 


68.13:4 


1 . 00; 36V25 


G 




atom- 


118 


CA 


VAL 


16C 


69.105 


78.165 


68:974 


1.00 35.81 


C 


. v 


atom 


119 


CB 


VAL 


16& 


70% H3 


78.052 


70.113 


1.00' 35.33 


C 


25 


ATO& 


120 


CGI 


VAL 


16C 


70.125 


7-9.3 ; 49 


70 . 922 


1.00 32.'74 


C 




atom' 


121 


CG2 


VAL 


16C 


69.753 


76. #68 


70.981 


1.00 31.97 


C 




atom 


122 


C 


VAL 


16C 


69.463 


79. 357 


68.121 


1.00 36.67 


C 




ATOM 


123 


O 


VAL 


16G 


70.585 


79.486 


67.627 


1.00 37.65 


C 




ATOM 


12* 


N 


PHE 


17C 


68.51*4 


80.242 


68.009 


1.00 37.76 


c 


30 


ATOM 


125 


CA 


PHE 


17 C 


68.717 


817400 


67.141 


1.00 40.71 


c 




ATOM 


126 


CB 


PHE 


17C 


67.483 


81.595 


66.258 


1.00 39.84 


c 




ATOM 


127 


CG 


PHE' 


17C 


67.317 


80.4P95 


65.211 


1.00 42.30 


c 




ATOM 


128 


CDI 


PHE 


17C 


66.049 


79.981 


64.928 


1.00 42.09 


c 




ATOM 


129 


CD2 


PHE 


170 


68.4 ; 35 


80 . 000 


64.536 


1.00 42.15 


c 


35 


ATOM 


130 


CE1 


PHE 


17C 


65.899 


78.979 


63J963 


1.00 41.86 


c 




ATOM 


131 


CE2 


PHE 


17C 


68.283 


78.998 


63.570 


1.00 41.37 


c 




ATOM 


132 


CZ 


PHE 


17C 


67.016 


78.488 


63.283 


1.00 40.51 


c 




ATOM 


133 


C 


PHE 


17C 


68 . 933 


82.683 


67.967 


1.00 43.12 


c 




ATOM 


134 


O 


PHE 


17C 


68.171 


82.984 


68.898 


1.00 43.47 


c 


40 


ATOM 


135 


N : 


GLN 


18C 


69.983 


83.402 


67.590 


1.00 42:66 


c 




ATOM 


136 


CA 


GLN 


18G 


70.326 


84.686 


68:204 


i:00 45.15 


c 




ATOM 


137 


CB 


GLN 


18C 


71.828 


84.755 


68.406 


1:00 47:17 


c 




ATOM 


138 


CG 


GLN 


18C 


71.884 


84.272 


691767 


1.00 51.58 


c 




ATOM 


139 


CD 


GLN 


18C 


73. 100 


83.797 


70.466 


1.00 55.98 


c 


45 


ATtiM 


140 


OE1 


GLN 


18C 


72.888 


83.225 


71.530 


1.00 56:73 


c 




ATfcito 


141 


NE2 


GLN 


18C 


74.320 


83i982 


70.006 


1.00 56.66 


c 




ATOri 


142 


C 


GLN 


18C 


69.772 


85.734 


67.319 


1.00 45.57 


c 




ATOM 


143 


O 


GLN 


18C 


70.076 


85.770 


66.143 


1.00 45;74 


c 




&t6m 


144 


N 


VAL 


19C 


681938 


86.589 


67.888 


1.00 44167 


c 


50 


ATOM 


145 


CA 


VAL 


19C 


68,216 


87:624 


67.081 


1.00 44.05 


c 




ATOM 


146 


CB 


VAL 


19C 


66.772 


87.488 


67.242 


1.00 43.34 


c 




ATOM 


147 


CGI 


VAL 


19C 


66.008 


88.260 


66.165 


1.00 42.24 


c 




ATOM 


148 


CG2 


VAL 


19C 


66.321 


86.022 


67.154 


1.00 40.01 


c 




ATOM 


149 


C 


VAL 


19C 


68,701 


891045 


67.470 


1.00 46.41 


G 


55 


ATOM 


150 


O 


VAL 


19C 


68.648 


89.449 


68.632 


1.00 47.83 


c 




ATOM 


151 


N 


GLY 


20C 


69.033 


89.802 


66.410 


1.00 46.10 


c 




ATOM 


152 


CA 


GLY 


20C 


69.463 


91.196 


66.575 


1.00 47.27 


c 




ATOM 


153 


C 


GLY 


20C 


68.246 


92.119 


66.667 


1.00 48.99 


c 




ATOM 


154 


O 


GLY 


20C 


67.096 


91.651 


66.656 


1.00 49.37 


c 
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ATOM 


155 


N 


PRO 


21C 


68.457 


93.443 


66.807 




ATOM 


156 


CD 


PRO 


21C 


69.800 


94.022 


66.894 




ATOM 


157 


CA 


PRO 


21C 


67.358 


94.397 


66.871 




ATOM 


158 


CB 


PRO 


21C 


68.058 


95.726 


67.138 


5 


ATOM 


159 


CG 


PRO 


21C 


69.554 


95.461 


67.201 




ATOM 


160 


C 


PRO 


21C 


66.522 


94.390 


65.579 




ATOM 


161 


O 


PRO 


21C 


66.936 


93.808 


64.554 




ATOM 


162 


N 


ARG 


22C 


65.408 


95.016 


65.697 




ATOM 


163 


CA 


ARG 


22C 


64.394 


95.189 


64.668 


10 


ATOM 


164 


CB 


ARG 


22C 


63.242 


95.744 


65.345 




ATOM 


165 


CG 


ARG 


22C 


62.030 


95.747 


64.521 




ATOM 


166 


CD 


ARG 


22C 


61.615 


97.134 


64 .105 




ATOM 


167 


NE 


ARG 


22C 


60.723 


97.095 


62.965 




ATOM 


168 


CZ 


ARG 


22C 


60.463 


98 . 122 


62.178 


15 


ATOM 


169 


NH1 


ARG 


22C 


61.052 


99.312 


62.384 




ATOM 


170 


NH2 


ARG 


22C 


59:601 


98.050 


61.165 




ATOM 


171 


C 


ARG 


22C 


64.748 


96.225 


63 .' 645 




ATOM 


172 


Or 


ARG 


22C 


65.339 


97.226 


63.990 




ATOM 


173 


N 


HIS 


23C 


64.362 


95.996 


62.401 


20 


ATOM 


174 


CA 


HIS 


23C 


64J 612 


96.982 


61.326 




ATOM 


175 


CB 


HIS 


23C 


65:948 


96.735 


60.641 




ATOM 


176 


CG 


HIS 


23C 


67.158 


96.995 


61 : 530 




ATOM 


177 


CD2 


HIS 


23C 


68.120 


96.163 


61.995 




ATOM 


178 


ND1 


HIS 


23C 


67 . 4 60 


98.262 


62.026 


25 


ATOM 


179 


CE1 HIS 


23C 


68:562 


98.166 


62.749 




ATOM 


180 


NE2 


HIS 


23C 


68.969 


96.920 


62.741 




ATOM 


181 


C 


HIS 


23C 


63.515 


96:889 


60.274 




ATOM 


182 


O 


HIS 


23C 


62.982 


95.803 


60 : 015 




ATOM 


183 


N 


PRO 


24C 


63.156 


98: 011 


59.626 


30 


ATOM 


184 


CD 


PRO 


24C 


63.578 


99.402 


59.859 




ATOM 


185 


CA 


PRO 


24C 


62.111 


97.944 


58.595 




ATOM 


186 


CB 


PRO 


24C 


61.913 


99.408 


58.194 




ATOM 


i87 


CG 


PRO 


24C 


62.352 


100.172 


59.408 




ATOM 


188 


C 


PRO 


24C 


62.563 


97.097 


57.413 


35 


ATOM 


189 


O 


PRO 


24C 


63.695 


96:624 


57.369 




ATOM 


190 


N 


ARG 


25C 


61.666 


96.915 


56.454 




ATOM 


191 


CA' 


ARG 


25C 


61.965 


96.143 


55.258 




ATOM 


1*92 


feB 


ARG 


25G 


60.681 


95.909 


54.465 


so 


?AT^M 




r GG 


arS 


25C 


601819 


94.949 


53.301 


40 'ATOM 


%m 


r CD 


ARG 


25C 


59:439 


941575 


52.774 






♦1"95 


«E 




25C 


58.756 


95.707 


52.156 






*96 




AR<3 


25C 


58.838 


96.017 


50:865 




mm 




WH1 ARC3 


25C 


59:576 


95.280 


50:048 




'ATOti 


'i;98 


NH2 


ARG 


25C 


58'. 173 


97.058 


50.385 


45 


'ATOM 


:r99 


C 


ARG 


25C 


62.989 


96.886 


54.391 




■ATOM 


200 


O 


ARG 


25C 


63.948 


96.291 


53.901 




•ATOM 


201 


-N 


SER 


26C 


62. ,794 


98.190 


54.229 




ATOM 


202 


CA 


SER 


26C 


' 63.685 


99.015 


53.414 




•ATOM 


203 


CB 


SER 


26C 


63.032 


100.380 


53.146 


50 


ATOM 


204 


OG 


SER 


26C 


61.695 


100.220 


52.687 




ATOM 


205 


C 1 


SER 


26C 


65.062 


99.251 


54:034 




'ATOM 


206 


O 


SER 


26C 


•66.009 


99.590 


53.330 




ATOM 


207 


N 


HIS 


27C 


65.181 


99.062 


55:345 




ATOM 


:208 


CA 


HIS 


27C 


66.454 


99.313 


56.026 


55 


ATOM 


209 


CB 


HIS 


27C 


66.233 


100.344 


57.142 




ATOM 


210 


CG 


HIS 


27C 


66.236 


101.7.65 


56.668 




ATOM 


211 


CD2 


HIS 


27C 


65.233 


102.673 


56.559 




ATOM 


212 


ND1 


HIS 


27C 


67.388 


102.414 


56.271 




ATOM 


213 


CE1 


HIS 


27C 


67.098 


103.663 


55.943 



1.00 49.15 
1.00 49.41 
1.00 49.49 
1.00 50.24 
1.00 50.42 
1.00 49.09 
1.00 49.95 
1.00 47.61 
1.00 47.59 
1.00 47.80 
00 51.80 
00 54. 28' 
00 56.17 
00 55.95 
1.00 55.63. 
1.00 57.96 
1.00 47.10 
1.00 48.31 
1.00 45.90 
1.00 45.89 
1.00 46.36 
1.00 46.84 
1.00 45.78 
1.00 47.59 
1.00 47. .94 
1.00 46.05 
1.00 46.01 
1.00 44.99 
.00 46.15 
.00 44.85 
.00 45.28 



00 45.43 
00 46.89 
1.00 44.14 
1.00 43.79 
1.00 45.31 
1:00 46.33 
1.00 42.76 
1:00 42.59 
1.00 41.63 
1.00 39.85 
1.00 39:83 
1.00 38.73 
1.00 38.30 
1.00 48:99 
1.00 49.50 
l;00 51.32 
1.00 55.29 
1:00 55.94 
1.00 60.72 
1.00 55.87 
1.00 55.71 
1.00 58.03 
1.00 59.69 
1.00 63.53 
1.00 68.08 
1.00 69.51 
1.00 70.07 
1.00 71.29 



C 
C 
C 
C. 
C 
C 
C 
C 
C 
C 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 
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ATOM 
ATOM 
ATOM 
\ ATOM 
5 ATOM. 
ATOM 
ATOM: 
ATOM 
... ATOM 4 

10 ATOM^ 
ATOM 
ATOM 
ATOM- 
ATOM 

15 ATOM 
AT0M' 
ATOtff 
ATOM 

*0 ATOl¥ 

20 ATOM" 

at'om 

AT~OM 
ATOM 

;-" ATOM 

25 ATOM 
ATOM 
ATOM 
ATOM 
' ATOM 

30 ATOM 
ATOM 
ATOM 
ATOM 
v- ATOM 

35 ATOM 
ATOM 
ATOM 
ATOM 

X ATOM 

40 ATOM 
ATOM 
ATOM 
ATOM 
: ATOM 

45 ATOM 
ATOM 
ATOM 
ATOM 
• ATOM 

50 ATOM 
ATOM 
ATOM 
ATOM 
ATOM 

55 ATOM 
ATOM 
ATOM 
ATOM 
ATOM 



214 


NE2 


HIS 


215 


c . 


HIS. 


216 


O 


his; 


217. 


N 


ILE 


218 


CA 


ILE 


219 


CB 


ILE 


220 


CG2 


ILE 


221 


CGI 


ILE 


222 


CD 


ILE 


223 


C 


ILE 


224 


O 


ILE 


225 


N 


ASN 


226 


CA 


ASN 


227 


CB 


ASN 


228' 


CG 


ASN 


229 


OD1 


ASN 


230' 


ND2 


ASN 


231 


G 


ASN 


232 


. 0 


ASN 


233 


N- 


GYS 


234 


CA 


CYS 


235 


C- 


CYS 


236 


O 


CYS 


237 


CB 


CYS 


238 


SG 


CYS 


239 


N 


SER 


240 


CA 


SER 


241 


CB 


SER 


242 


OG 


SER 


243 


C 


SER 


244 


O 


SER 


245 


N 


VAL 


246 


CA 


VAL 


247 


CB 


VAL 


248 


CGI 


VAL 


249 


CG2 


VAL 


250 


C 


VAL 


251 


O 


VAL 


252 


N 


MET 


253 


CA 


MET 


254 


CB 


"MET 


255 


CG 


MET 


256 


SD 


MET 


257 


CE 


MET 


258 


C 


MET 


259 


O 


MET 


260 


N 


GLU 


261 


CA 


GLU 


262 


CB 


GLU 


263 


CG 


GLU 


264 


CD 


GLU 


265 


OE1 


GLU 


266 


OE2 


GLU 


267 


C 


GLU 


268 


O 


GLU 


269 


N 


PRO 


270 


CD 


PRO 


271 


CA 


PRO 


272 


CB 


PRO 





130 


27C 


65.797 


27C 


67-201 


27C 


68.108 


28C 


66:856 


28C 


67.506 


28C 


66.468 


28C 


66.104 


28C 


67.026 


28C 


67.306 


28C 


68 ; 695 


28C 


68:624 


29C 


69.798 


29C 


71.008 


29C 


71.997 


29C 


73.217 


29C 


73.892 


29C 


73.503 


29C 


71.637 


29C 


72;oi9i 


30C 


Tit: 670 


30G 


72:203 


30C 


73.565 


30C 


73.830 


30C 


71.184 


30G 


69.623 


31C 


74.431 


31C 


75.776 


31C 


76.541 


31C 


761597 


31C 


76.474 


31C 


77.289 


32G 


76.126 


32C 


76.727 


32C 


77.757 


32C 


78:618 


32C 


78.614 


32C 


75.726 


32C 


74.780 


33C 


751953 


33G 


75.110 


33C 


75.433 


33C 


74.371 


33C 


72.722 


33C 


72.590 


33C 


75.37.0 


33C 


76.501 


34C 


74.318 


34G 


74.416 


34C 


73.235 


34C 


73.196 


34C 


71.938 


34C 


70.920 


34C 


71.967 


34C 


74.357 


34C 


74.177 


35C 


74.524 


35C 


74.961 


35C 


74.467 


35C 


74.612 



103,846 56.109 

98.114 56;616 

98.303 57.438 

96.898 56.203. 

95.713 56.7.50 

94.551 56.909 

93.991 55.554 

93.440 57:801 

93.879 59.236 

95:250 55.905 

95.198 54.675 

94.934 56.578 

94.453 55:917 

95.599 55:650 

95:142 54:848 

94:178 55:223 

95:830 53:747 

93/454 56:872 

93:827 57:955 

S2:M9 561469 

93!;M4 57:334 

90.570 56.970 

89.386 57.198 

90.010 57.456 

90.534 58:235 

91.403 56.407 

90.943 56.064 

92.034 55.323 

93.204 56.120 

90.642 57.390 

89.719 57.488 

91.415 58.420 

91.228 59.734 

92.328 60.025 

91.923 61.228 

92.575 58.786 

91.223 60.887 

92.024 60.924 

90.313 61.830 

90.196 63.008 

88V914 63.773 

87.857 63.681 

88.492 63.993 

88.287 65.782 

91.377 63.928 

91.863 64.017 

91.833 64.600 

92.927 65.559 

93.887 65.398 

94 . 650 64 .095 

:95.495 63.967 

94 .972 63.441 

96.677 64.406 

92.280 66.948 

91.063 67.065 

93.077 68.019 

94.488 68.084 

92.481 69.363 

93.691 70.290 



1.00 71.73 C 

1.00 57,. 95 C 

1. 66 59/66 C 

1.Q0 53.95 C 

1:00 49.-75, C 

1.00 47<;7Q. C 

1.00 46.96 c 

1.00 46:12 C 

1:00 45:53 C 

1.00 49:28 C 

1.00 48:52 C 

1:00 48.31 Q 

1:00 48:97. C 

1:00 5Q:69 C 

1:00 51:19 . C 

1:00 52:60 C 

1:00 50:94 C 

1:00 47:65 C 

1:00 47 r 0.8- C 

i; 00.47^44 C 

1:00 47: 83 C 

1.00 48:51. C 

1.00 46.69 C 

1.00 44.81 C 

1.00 43.71 C 

1.00 51.93 C 

1.00 54.65 C 

1.00 54.29 C 

1.00 56.06 C 

1.00 55.61 C 

1.00 55,99 C 

1.00 55.53 C 

1.00 55.45 C 

1.00 56.70 C 

1.00 57.70 C 

1.00 58.90 C 

1.00 54.83 C 

1.00 54.07 C 

1.00 53.57 C 

1.00 52.48 C 

1VO0 51.56 C 

1.00 51.27 C 

1.00 50.70 C 

1.00 50.26 C 

1:00 53.39 C 

1.00 53.27 C 

1.00 53.53 C 

1.00 53.79 C 

1.00 56.21 C 

1.00 57.38 C 

1.00 60.13 C 

1.00 60.67 C 

1.00 58/46 C 

1.00 53.30 C 

1.00 50.62 C 

1.00 54.04 C 

1.00 54.01 C 

1.00 53.72 C 

1.00 53.37 C 



i 

v 
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ATOM 


273 


CG 


PRO 


35C 


75.543 


94.587 


69.506 




ATOM 


274 


C 


PRO 


35C 


73.142 


91% 747 


69.563 




ATOM 


275 


O 


PRO 


35C 


72.076 


92.255 


69.214 




ATOM 


276 


N 


THR 


36C 


73.226 


90.544 


70.114 


5 


ATOM 


277 


CA 


THR 


36C 


72.054 


89.717 


70.352 




ATOM 


278 


CB 


THR 


36C 


72.467 


88.353 


70.900 




ATOM 


279 


OG1 


THR 


36C 


73.332 


87.712 


69.952 




ATOM. 


280 


CG2 


THR 


36C 


71.238 


87.479 


71.i74 




ATOM 


281 


C 


THR 


36C 


7i.l01 


90 : 363 


71.343 


10 


ATOM 


282 


O 


THR 


36C 


71.528 


90.882 


72.381 




ATOM 


283 


N 


GLU 


37C 


69.804 


90.321 


71.002 




ATOM 


284 


CA 


GLU 


37C 


68.770 


90.913 


71.861 




ATOM 


285 


CB 


GLU 


37C 


67.999 


91.976 


711111 


■ 


ATbk 


286 


CG 


GLU 


37C 


68.778 


93.266 


70.932 


15 


ATOM 


287 


CD 


GLU 


37C 


67.866 


94.448 


70.706 




ATOM 


288 


OE1 


GLU 


37C 


68.373 


95:605 


70.529 




ATOM 


289. 


OE2 


GLU 


37C 


66.599 


94.260 


70.697 




ATOfel 


290 


C ' ! 


GLU 


37C 


67.785 


89.854 


72.344 




ATOM 


291 


O 


GLU 


37C 


67 . 269 


89.929 


73,462 


20 


Atom 


292 




GLU 


38C 


67.509 


88.883 


71.502 




ATOM 


293 


CA 


GLU 


38C 


66.636 


87.803 


71.910 




ATOM 


294 


CB 


GLU 


38C 


65.251 


87.771 


71.349 




ATOM 


295 


CG 


GLU 


38C 


64.201 


88:895 


711215 




ATOM 


296 


CD 


GLU 


38C 


63:550 


89.442 


72:477 


25 


ATOM 


297 


OE1 


GLU 


38C 


63.290 


90.688 


72.505 




ATOM 


298 


OE2 


GLU 


38C 


63.270 


88.681 


73.474 




ATOS 


299 


tP 


GLU 


380 


67:279 


86:450 


71 i486 




ATOM 


300 


6 


GLU 


38C 


68.134 


86:387 


70.588 


V. 


ATOM 


301 


N 


LYS 


39C 


66.852 


85.400 


72.147 


30 


ATOM 


302 


CA 


LYS 


39C 


67.357 


84.055 


71.905 




Atom 


303 


CB 


LYS 


39C 


68.234 


83.647 


73.103 




ATOM 


304 


CG 


LYS 


39C 


69.243 


82.542 


72.807 




ATOM 


305 


CD 


LYS 


39C 


70.477 


82.598 


73.730 




ATOM 


306 


CE 


LYS 


39C 


71.416 


81.400 


73.509 


35 


ATOM 


307 


NZ 


LYS 


39G 


72.719 


81.504 


74 .213 




ATOM 


308 


C 


LYS 


39G 


66.158 


83.126 


71.761 




Atom 


"309 


O 


LYS 


39G 


65.42i 


82.89(5 


72.729 




Atom 


310 


w 


VAL 


40G 


65.a¥l 


82.672 


70 '.'531 


SO 




Mi 


f CA 


VAL 


r 40G 


64V750 


81 .8 20 


70V235 


40 


ATOM 


3l£ 


T CB 


VAL 


'408 


. 63. §71 


82.384 


69.023 




IatSS 


3i3 


CGI VAL 

CG2 vM. 


■4'6c 


'62. 82-1 


8l'/4'63 


68.645 




'AtoS 


3& 


40G 




83.778 


69.359 






M-5 




VAL 


40G 


S5.I21 


80.361 


r 69\ 959 


i£ 


-ATOM 


3V6 




VAL 


40C 


66.099 


8*0.084 


'69 . 254 


45 


•ATOM 


317 


N : 


VAL 


hie 


64.341 


79.V36 


70.-52'2 




'ATOM 


318 


CA 


VAL 


41C 


64.573 


78- 005 


70.332 




WOM 
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1.00 53.39 
1.00 52.92 
1.00 52.49 
1.00 52.82 
1.00 52.88 
1.00 52.84 
1.00 53.43 
1.00 51.27 
1.00 54.29 
1.00 52.15 
1,00 55.22 
1.00 56.98 
1.00 58.29 
i:00 61.75 
1.00 63.86 
1.00 64.28 
1.00 62.16 
1.00 57.10 
1.00 57.55 
1.00 57.04 
1.00 55.60 
1.00 58.17 
1.00 61.04 
1.00 63.70 
1.00 63.69 
1.00 63.58 
1.00 54.27 
1.00 54.33 
1.00 51.32 
1.00 49.38 
1.00 50.48 
1.00 54.07 
1.00 55.90 
1.00 59.31 
1.00 59.16 
1.00 47.69 
1.00 48.28 
1.00 44.36 
r.GO 40.79 
1.00 40.02 
1.00 36.38 
1.00 38163 
1.00 41.51 
1100 43.93 
1.00 39.22 
1.00 36.69 
I'.OO 36.32 
1.00 34.53 
1.00 37.69 
1.00 37.00 
1.00 36.96 
1.00 35.86 
1.00 34.78 
1.00 34.00 
1.00 30.30 
1.00 33.29 
1.00 34.69 
1.00 35.61 
1.00 36.59 
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63.043 
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59.544 
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59.074 


66.854 
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57.905 72.098 62.545 

58.711 73.034 63.312 

59.037 74/264; 62.474 

57.841 73.424- 64.502 

56.642 73/620 64.350 

58.422 73.521 65.687 

57.637 73.91U 66.851 
56/875 72.715 67/436 
57.720 71.524 67.850 
58/078 70.543 66.924 
58V795 69/417 67.309 
58/ll T 6 71.351 69.182 
58.839 70.229 69.581 
59/172 69.263 68.638 
59/872 68/137: 69^.015 
58.'479 74.548 67.932 
59.621 74.142 68.163 
57.916 75.563 68/580 
58.611 76.250 69.659 
58.057 77.665 69.864 

56.573 77.680 70.204 
56.055 76.675 70 J 735 
55.926 78.715 69.951 
58.416 75.423 70.917 
58.050 74.255 70.838 
58.642 76.020 72.079 
58.489 75:278 73.324 
59:629 75:606 74.276 

60.638 74.479 74.356 
62J027 74.966 74.085 
62.947 74:il7, 73.996 
62.189 76.207 73.959 
57.175 75.452 74.053 
56:928 74.773 75.043 
56.327 76:345 73.564 
55.050 76.578 74.215 
54.846 78.078 74.478 
55:876 78.556 75:513 
53:996 78:867 73:185 
53:854 76:020 731459 
52:807 76:655 73.391 
54:022 74:831 72:886 
521942 741186 72:160 
52.550 74.676 70:772 
51:513 74:252 70.260 
53.347 75.542 70:151 
53.009 76:033 68.814 
53.350 77.517 68:701 

52.574 78.366 69.688 
51:347 78.388 69.672 
53:289 79.071 70.553 
53.708 75.254 67.691 
54.916 75.004 67.754 
52.935 74.887 66.667 
53.426 74.128 65.513 
52.414 73.063 65.078 
52.350 71.982 65.976 
53.687 75.004 64.303 
53.071 76.054 64.136 



1.00 34.39 C 

1/00 33.65 C 

1.00 34.11 C 

1.00 34.28 C 

1.00 34.75 C 

1.00 34/63 C 

1.00 35/49 C 

1.00 32.75 C 

1.00 34.70 C 

1.00 34.16 C 

1.00 35.08 C 

1.00 34.32 C 

1.00 33.74 C. 

1.00 36.72 C 

1.00 36.53 C 

1.00 35.70 C 

1.00 36.85 C 

1.00 35.40 C 

1.00 35.51 C 

1.00 34.31 C 

1.00 34.28 C 

1.00 36/05 C 

1.00 33.44 C 

1.00 35.88 C 

1.00 37.26 C 

1.00 39.55 C 

1.00 41.98 C 

1.00 44.69 C 

1.00 50:39 C 

1.00 54.04 C 

1.00 55.71 C 

1.00 55.68 C 

1.00 40.50 C 

1.00 40.73 C 

1.00 39.75 C 

1,00 39.48 C 

1.00 40:36 C 

1.00 38:06 C 

1.00 38:84 C 

1.00 40.26 C 

1.00 41.88 C 

1.00 41:13 C 

1.00 40.80 C 

1.00 40.97 C 

1:00 41.71 C 

1.00 39.30 C 

1.00 38.72 C 

1.00 38.26 C 

1.00 37.24 C 

1.00 37.37 C 

1.00 36.12 C 

1.00 39;16 C 

1.00 40.18 C 

1.00 37.33 C 

1.00 36.98 C 

1.00 38.22 C 

1.00 45.46 C 

1.00 35.80 C 

1.00 34.15 C 
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C 


PHE 


8GC 


73.250 


78.978 


55.541 




ATOM 


653 


0 


PHE 


80C 


73.496 


79.580 


56.593 




at6m 


654 


N ' 


PHE 


81C 


73.673 


77.738 


55.309 




ATOM 


655 


CA 


pkk 


81C 


74.488 


77.009 


56.296 


30 


ATOM 


656 


CB 


PHE 


81C 


74.625 


75.547 


55.881 




ATOM 


657 


CG 


PHE 


81C 


73.402 


74.708 


56.204 




ATOM 


658 


CD1 


PHE 


81C 


72.543 


74.304 


55.182 




ATOM 


659 


CD2 


I?HE 


81C 


73.140 


74.338 


57.523 




ATOM 


660 


CE1 


PHE 


81C 


71.424 


73.523 


55.478 


35 


ATOM 


661 


CE2 


PHE 


sic 


72.022 


73.556 


57.821 




ATOM 


662 


ez 


PHE 


81C 


71.164 


73.147 


56.799 




at'6m 


663 




PHE 


81C 


75.886 


77.629 


56 . 389 




ATOM 


664 




PHE 
5.YS 


Me 


W. 405 


-78 . 177 


55.41 8 


SO 


at8& 

ATOM 


#65 




82C 


761486 


77'. 521 


57.'5§ : 4 


40 


6*6% 


^A 


LYS 
♦LYS 


82C 


77 .827 


78.089 


57.805 




ATOM 


667 


£b 


We 


78.20i 


-78.086 


59.295 




ATOM 


66% 


CG 


: LYS 


We 




79.230 


59V629 




ATOM 


6%9 


*CD 


'LYS 


&2C 


W.Q'AO 


79.137 


'6"lV0ii 




ATOM 


670 


CE 


^LYS 


82C 


81V131 


79*. 576 


61.504 


45 


ATOM 


$91 


NZ- 


LYS 


%2C 


81 . 0'54 


80. 772 


62.377 




ATOM 


672 




LYS 


82C 


78.886 


77.281 


57.048 




ATOM 


673 


6 


LYS 


82C 


78.863 


76.044 


57.033 




ATOM 


674 


N 


TYR 


83C 


79'. 807 


77.989 


56.427 




ATOM 


f 675 


CA 


TYR 


83C 


80.875 


77.332 


55/669 


50 atom 


676 


CB 


TYR 


83C 


80V444 


77.168 


54.210 




ATOM 


677 


CG 


TYR 


•83C 


80.209 


78.496 


53.507 




ATOM 


'678 


CD1 


TYR 


83C 


81.282 


79.186 


52.947 




ATOM 


679 


"CE1 TYR 


83C 


81.076 


80.410 


52.312 




ATOM 


680 


CD2 


l TYR 


83C 


78.924 


79.032 


53.421 


55 ATOM 


681 


CE2 


TYR 


83C 


78.716 


80.258 


52.789 




ATOM 


682 


CZ 


TYR 


83C 


79.793 


80.949 


52.236 




ATOM 


683 


OH 


TYR 


83C 


.79.597 


82.156 


51.625 




ATOM 


•684 


C 


TYR 


83C 


82.169 


78.150 


55.735 




ATOM 


685 


0 


TYR 


83C 


82.148 


79.367 


55.938 



1.00 38.94 
1.00 38.02 
1.00 38.34 
1.00 37.23 
1.00 39.26 
1.00 37.38 
1.00 40.13 
1.00 39.92 
1.00 40.06 
1.00 39.19 
1.00 39.24 
1.00 38.821 
1.00 36.80 
1.00 37.17 
1.00 35.18 
1.00 38.42 
1.00 36.14 
1.00 35.01 
iiOO 32.12 
1.00 33.44 
1.00 31.48 
1.00 31.32 
1.00 31.32 
1.00 31.85 
1.00 36.13 
1.00 35.42 
1.00 ,$6.65 
1.00 38.86 
1.00 38.89 
1.00 37.80 
1.00 37.44 
1.00 35.62 
1.00 38.03 
1.00 36.54 
1.00 38.97 
1.00 38.77 
1.00 39.84 
1.00 3'9'. ; 16 
1.00 39.63 
■1.00 39.47 
l.'OO 40 . 5 4 
1.00 43". "88 
1.00 45.44 
1.00 45.43 
1.00 40.84 
1.00 41.13 
1.00 40.99 
1.00 40.95 
1.00 39.-67 
1.00 40.75 
1.00 40.79 
1.00 40.62 
1.00 39.70 
1.00 41.68 
1.00 42.16 
1.00 41.02 
1.00 40.59 
1.00 40.43 



C 
C 
C 
C 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 



WO 02/20804 



PCT/DK01/00580 



138 



ATOM 686 N GLU 84C 83.300 

ATOM 687 CA GLU 84C 84.618 

ATOM 688* CB GLU 84C 85.453: 

: ATOM 689 CG GLU 84C 86.901 

5 ATOM 690 CD -GLU 84C 87.797 

ATOM 691 OE1 GLU 84C 87.369 

ATOM 692 OE2 GLU 84C 88.930 

ATOM 693 C GLU 84C 85.327 

■v ATOM* 694 O GLU 84C 85/534 

10 ATOM 695 N VAL 85C 85.701 

ATOM s 696 CA VAL 85C 86.381 

ATOM 697 CB VAL 85C 86.273 

ATOM 698 CGI VAL 85C 87/071 

V ATOM 699 CG2 VAL 856 84.808 

15 ATOM 700 C VAL 4 850 87/858 

XtOM 701 0- VAL 850 88'/558> 

ATOM f62 N " LYS 8*6C 88^30£ 

Atom 763 ca lys §ee 8?/ 686 

' Atom idi- cb ly§ 8-ee 8$.f§9 

20 #TOM 705 CG LYS §6C 8$/SSf 

i&OM 706 g'D LYS 86C 9G73i§ 

ATOM 707 CE LYS 86C 91. '388 

ATOM 708 NZ LYS 86C 90.595 

ATOM 709 C LYS 86C 90.127 

25 ATOM 710 0 LYS 86C 90.141 

ATOM 711 N GLY 87C 90.468 

ATOM 712 CA GLY 87C 90.866 

ATOM 713 C GLY 87C 89.694 

ATOM 714 0 GLY 87C 88.732 

30 ATOM 715 N SER 88C 89.758 

ATOM 716 CA SER 88C 88.687 

ATOM 717 CB SfcR 88C 89.250 

ATbk 718 OG SER 88C 89.524 

ATOM 719 C SER 88C 87.636 

35 ATOM 720 0 SfiR 88C 86.612 

ATOM 721 N ARG 89C 87.909 

ATOM 722 CA ARG 89C 86.980 

ATOM 723 CB ARG 89C 87.679 

ATOM 724 CG ARG 89C 88.149 

40 ATOM 725 CD ARG 89C 87.022 

ATOM 726 NE ARG 89C 87.210 

ATOM 727 CZ ARG 89C 86.864 

MOM 728 NH1 ARG 89C 86^297 

ATO& 729 NH2 ARG 89C 87.121 

45 ATOM 730 C ARG 89C 86.454 

ATOM 731 O ARG 89C 86.626 

ATOM 732 N ALC 90C 85.815 

ATOM 733 CA ALC 90C 85.269 

ATOM 734 CB' ALC 90C 84.101 

50 ATOM 735 C ALC 90C 84.812 

ATOM 736 O ALC 90C 84.489 

ATOM 737 N ILE 91C 84.808 

ATOM 738 CA ILE 91C 84.347 

ATOM 739 CB ILE 91C 85.248 

55 ATOM 740 CG2 ILE 91C 84.659 

ATOM 741 CGI ILE 91C 86.658 

ATOM 742 CD ILE 91C 87.631 

ATOM 743 C ILE 91C 82.921 

ATOM 744 O ILE 91C 82.653 



77.457 

78.087- 

77.577 

78.076 

77.330 

77.146 

76/935' 

77.723 

76.546 

78.723 

78.442 

79.618 

79:311 

79/887- 

78.120 

7 8 1 .' 8*2^9 

TP.§SS> 

76.'5 V 63 ) 

75.223 
76. 4W 
77.730 
76.423 
75.314 
77.537 
77.465 
77.201 
77.973 
76.106 
75.787 
75.094 
73.731 
74.890 
74.570 
74:463 
73.623 
72.376 
71.378 
70.938 
69.551 
68.493 
68 i 664 
67.264 
74.453 
75.679 
73.790 
74.478 
75.359 
73.493 
72.343 
73.943 
73.114 
73.271 
72.483 
72.780 
72.931 
73.544 
74.729 



55.604 
55.619 
56.796 
56.784 
S7-.765 
58 . 930 
57/378 
54.316 
54.024 
53.532 
52.281 
5L.307 
50.ff43 
50*. 987 
5 2. £90 
$3:215 

siVs^e 

S2.W 

5 4. 7 -83 
54.915 
50.449 
49.896 
49.812 
48.417 
47.480 
47.433 
46.729 
45*787 
44.542 
44.817 
46.429 
45.808 
47.660 
48.407 
48.953 
47.900 
46:967 
46:542 
47:277 
48.469 
46.843 
49.566 
49.590 
50.527 
51.693 
51.275 
52.761 
52.456 
54.014 
55.131 
56.374 
57.542 
56.061 
57.216 
55.513 
55.691 



1.00 41.04 
1.00 41.84, 
1.00 44.34 
1/00 49.23 
1.00 52V74 
1.00 54.27 
1.00 54.69 
1.00 40.03 
1.00 39.14 
1.00 39.37 
1.00 40/47' 
1.00 40/13 
1.00 37/58 
1.00 36/90 

1:00 42:17 

it; 00 4i:8^ 

1:00 4%;S6 
f 43:52 
i:m 43:92 

i;<so is: 64 
1:00 44:32 

1,00 44.91 
1.00 45.4 9 
1.00 45.85 
i.00 45.28 
1.00 45.57 
1.00 46.67 
1.00 47.07 
1.00 48.07 
1.00 '49.55 
1.00 48.09 
1.00 52.48 
1.00 49.64 
1.00 49.19 
1.00 49.72 
1.00 48.68 
1.00 50.86 
1.00 52.86 
i.00 54.79 
1.00 56.51 
1.00 57.37 
1.00 56.45 
1.00 57.89 
1.00 48.17 
1.00 48.21 
1.00 46.72 
1.00 44.65 
1.00 44.08 
1.00 43.04 
1.00 41.51 
1.00 42.02 
1.00 41.76 
1.00 40.76 
1.00 39.10 
1.00 40.98 
1.00 40.71 
11 00 40.39 
1.00 40.05 



C 
C 
C 
C 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c . 
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c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

G 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
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ATOM 


745 


N 


SER 


92C 


82.008 


72.587 


55.633 


1.00 40.51 


C 




ATOM 


746 


GA 


SER 


92C 


80.629 


72.913 


55.996 


L.00 40.78 


C 




ATOM 


747 


CB 


SER 


92C 


79.640 


72. 071 


55.186 


1.00 38.14 


C 


5 


ATOM 


748 


OG 


SER 


92C 


79.640 


72.428 


53.821 


1.00 35.99 


C 


ATOM 


749 


c 


SER 


92C 


80.360 


72 . 682 


57.478 


1.00 41.54 


C 




ATOM 


750 


O 


SER 


92C 


80.657 


71. 613 


58.009 


1.00. 42.68 


C 




ATOM 


751 


N 


TYR 


93C 


79. 818 


73 : . 695 


58.142 


1.00 41.16 


C 




ATOM 


752 


CA 


TYR 


93C 


79.461 


73 : . 584 


59.555 


1.00- 40.72 


C 




ATOM 


753 


CB 


TYR 


93C 


79.995 


74.. 787 


60.343 


1.0 .0 41.96 


C 


10 


ATOM 


754 


CG 


TYR 


93C 


61.506. 


74.899 


60.307 


1.00 44.64 


C 




ATOM 


755 


CD1 


TYR 


93C 


82.147 


75.735 


59.384; 


1.00 46.34 


C 




ATOM 


756 


CE1 


TYR 


93C 


83.54,7- 


75.803 


59.. 313^ 


1.00 46.11 


C 




ATOM 


757 


CD2 


TYR 


93C 


82.-304* 


74.129 


61;. 163 


1.00 45.31 


C 




ATOM 


758 


CE2 


TYR 


93C . 


83.702 


74.183 


61.101 


1.00 45;. 89 


C 


15 


ATOM 


759 


CZ 


TYR 


93C 


84.321 


75.023 


60.174 


1.00 48.13 


C 




ATOM 


760 


OH 


TYR 


93C 


85.705 


75.094 


60.120 


1*00 46.00 


C 




ATOM 


761 


C 


TYR 


93C 


7.7^.933 


73.574 


59.520 


1 . 00 4.0 .66. 


C. 




ATOM 


762 


O 


TYR 


93C 


77V283 


74.600. 


59.7,40 


1 . 0.0 39 . 98 


c 




ATOM 


763 


N 


CYS 


94C 


77.381 


72.399 


59.218 


1.00 38.64 


C 


20 


ATOM 


764 


CA 


CYS 


94C 


75.948 


72.191 


59.059 


1.00 37.73 


c 




ATOM 


765 


C " 


CYS 


94C 


75.069 


72.302 


60.307 


1. 00; 39. 66 


c 




ATOM 


766 


O* 


CYS 


94C 


73.844 


72.095 


60.247 


1.00 35.82 


c 




ATOM 


767 


CB. 


CYS 


94C 


75.721 


70.8:45 


58.377. 


1.0Q 36.43 


c 




ATOM 


768 


SG 


CYS 


94C 


76.556 


7,0 .'702. 


56.759 


1.00 39.15 


c 


25 


ATOM 


769 


N 


HIS 


i95C 


75.688 


72 . 620 


61.438 


1.00 38.63 


c 




ATOM 


770 


CA 


HIS 


J95C 


74.939 


72.789 


62*.669 


1.00 39.42 


c 




ATOM 


771 


CB 


HIS 


95C 


7:5.542 


71.950 


63.79.6 


1.0,0 40.91 


c 




ATOM 


772 


CG 


HIS 


95C 


75.334 


70.479 


63.622 


1.00 43.86 


c 




ATOM 


773 


CD2 


HIS 


95C 


74.771 


69.770 


.62.614 


1.0,0 45.44; 


c 


30 


ATOM 


774 


ND1 


HIS 


95C 


75.726 


69.555 


64.568 


1.00 45.86 


c 




ATOM 


775 


CE1 


HIS 


95C 


75.412 


68.339 


64.151 


1.00 45.81 


G 




ATOM 


776 


NE2 


HIS 


95C 


74.832 


68.441 


62.968 


1.00 46.74 


c 




ATOM 


777 


C 


HIS 


95C 


74.953 


74.261 


63.029 


1.00 38.27 


c 




ATOM 


778 


0 


HIS 


95C 


74.557 


74.653 


64.121 


1.00 38.98 


c 


35 


ATOM 


779 


N 


GLD 


96C 


75.410 


75:076 


62.088 


1.0.0 37.66 


c 




ATOM 


780 


CA 


GLU 


96C 


75.465 


76.519 


62. 274 


1.00 37.52 


c 




ATOM 


781 


CB- 


GLO 


96C 


76.895 


76:962 


62. 557 


1.00 39.2.4 


c 




ATOM 


782 


cg:* 


GEU 


3 96C 


77:330 


76;72<2 


63.989 


1;0.Q 41. |1 


c 


30 


ATOM 


783 


CDS' 


GEU 


T96C 


78:791 


77:049 


64.217 


l.QQ. 4>2<;3,8 


c 


40 


ATOM 


$78!4 


OE1 


GEO 


;96C 


79:635 


76:133 


64:071 


1:00. 42.-36 


c 




ATOM 


,785 


OE2 


GiiU 


i96C 


79:085 


78.225 


64:531 


1.00 41.56 


c 




ATOM 


786 


C£'i 


GLD 


796C 


7.4. 9 6p 


7^-194 


61-01?/ 


1.00 36.9,2 


c 




ATOM 


787 


o::s 


GLU 


7 see 


74:752 


76.538 


60.002 


1.00 38; 19 


c 


■S3 


ATOM . 


>788 




THR 


1 SIC 


74:764 


78.506- 


61.074 


1.00 37.24 


c 


45 


ATOM 


,789 


CA 


THR 


7 97C 


74:28? 


79.230 


59. Sf06 


1.00 37.23 


c 




ATOM 


c790 


CB 


THR 


. 97C 


72.807 


79.659 


60.053 


1.00 36.05 


c 




ATOM 


,791 


OG1 


THR 


r97C 


72;733 


80.848 


60.848 


1.00 32; 20 


c 




ATOM 


*792 


CG2 


THR 


, 97C 


71.989 


78:565 


60.713 


1.00 34.02 


c 




ATOM 


793 


C 


THR 


$7C 


75.087 


80.506 


59; 717 


liOO 39.66 


c 


50 


ATOM 


7.94 


O 


THR 


9:7C 


75.785 


80; 957 


60.626 


1.00 39.34 


c 




ATOM 


-79.5 


N 


MET 


98C 


74.986 


81.080 


58.523 


■ 1.00 40;43 


c 




ATOM 


796 


CA 


MET 


,98C 


75.631 


82; 354 


58.247 


1.00 41*24 


c 




"ATOM 


797 


.CB 


MET 


9.8C 


75.754 


82.574 


56.736 


1.00 40.81 


c 




ATOM 


798 


CG 


MET 


( 98C 


76.676 


81.575 


56.027 


1.00 43.49 


c 


55 


ATOM 


799 


SD 


MET 


98C 


78.424 


81.642 


56.616 


1.00 49.18 


c 




ATOM 


800 


CE 


MET 


98C 


79.001 


83.148 


55.719 


1.00 44.25 


c 




ATOM 


801 


C 


MET 


98C 


74.603 


83.314 


58.848 


1.00 41.94 


c 




ATOM 


802 


O 


MET 


98C 


73.617 


82.861 


59.426 


1.00 43.14 


c 




ATOM 


803 


N 


THR 


99C 


74.806 


84.619 


58.741 


1.00 42.89 


c 
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ATOM 


804 


CA 


THR 




ATOM 


805 


CB 


THR 




AT.OM 


8.06 


QG1 


THR 




ATOM 


80^ 


CG2 


THR. 


5 


ATOM 


808 


C 


THR 




ATOM: 


809, 


O > 


THR 




ATOM 


810' 


N 


GLY 




ATOM 


81*1 


CA 


GLY. 




ATOM 


812 


C 


GLY 


10 


ATOM 


813 


O 


GLY 




ATOM 


814 


N: 


TRP 




ATOM 


815 


CA : 


TRP 




ATOM 


81*6 


CB 


TRP 




ATOM 


817 


CG 


TRP 


15 


ATOM 


818 


GD2 


TRP 




ATOM 


819 


CE2 


TRP 




ATOM 


820 


CE3 


TRP 




ATOM 


821 


GDI 


TRP 




ATOM 


822 


NE1 


TRP 


20 


ATOM 


823 


CZ'2 


TRP. 




ATOM 


824 


CZ3 


TRP 




ATOM 


825 


CH2 


TRP 




ATOM 


826 


C 


TRP 




ATOM 


827 


o 


TRP 


25 


ATOM 


828 


N 


VAL 




ATOM 


829 


CA 


VAL 




ATOM 


830 


CB 


VAL 




ATOM 


831 


CGI 


VAL 




ATOM 


832 


CG2 


VAL 


30 


ATOM 


833 


C 


VAL 




ATOM 


834 


o 


VAL 




ATOM 


835 


N 


HIS 




ATOM 


836 


CA 


HIS 




ATOM 


837 


CB 


HIS 


35 


ATOM 


838 


CG 


HIS 




ATOM 


839 


CD2 


HIS 




ATOM 


840 


ND1 


HIS 




ATOM 


841 


CE1 


HIS 




ATOM 


842 


NE2 


HIS 


40 


ATOM 


843 


C 


HIS 




ATOM 


844 


O 


HIS 




ATOM 


845 


N 


ASP 




ATOM 


846 


CA 


ASP 




ATOM 


847 


CB 


ASP 


45 


ATOM 


848 


CG 


ASP 




ATOM 


849 


OD1 


ASP 




ATOM 


850 


OD2 


ASP 




ATOM 


851 


C 


ASP 




ATOM 


852 


0> 


ASP 


50 


ATOM 


.853 


N: 


VAL 




ATOM 


854 


CA 


VAL 




ATOM 


855 


CB 


VAL 




ATOM 


856 


CGI 


VAL 




'ATOM 


857 


CG2 


VAL 


55 


ATOM 


858 


C 


VAL 




ATOM 


859 


O 


VAL 




ATOM 


860 


N 


LEO 




ATOM 


861 


CA 


LEO 




ATOM 


862 


CB 


LEU 



140 

99C 73.822 85.542 

99C. 7,4.340 87,. 005 

99C 7.5,. 491 8.7.098 

99C 73.272 87.950 

99C 72.5.7.8 85.453 

99C 72.653 85.651 

10.0C 71.437 85.146 

100C 70.207 85.025 

100.C 69.203 Q6.127 

100C 69.433 86.994 

101C 68:088 §6; 075 

101C 66.998 87.046 

101C 66:638 87.594 

101C 67:7,55 88:214 

101C 68:773 gi- 524 

101C §9:558 S8t: 502 

101C 69:097 8g;ig9 

10iC 67.959 89:539 

101C 69:Q39 59:729 

103iC 70:648 88:172 

101'C 70:182 85:838 

101C 70:944 86.839 

101C 65.728 86.415 

101C 65.342 85.317 

102C 65.071 87.121 

102C 63.820 86.648 

102C 64.002 86.189 

102C 64.714 87.271 

102C 62.635 85.884 

102C 62.823 87.806 

102C 63.177 88.946 

103C 61.583 87.519 

103C 60.569 88.5.60 

103C 60.759 89.397 

103C 60.626 88.619 

103C 61.532 88.334 

103C 59: 428 88 . 097 

103C 59.599 87.530 

103C 60.867 87.661 

103C 59.164 87.963 

103C 58.985 86.778 

104C 58.171 88.768 

104C 56.803 .88.248 

10.4C 55.876 89.221 

104C 55.873 90.600 

104C 56.208 91.557 

104C 55.;535 90.732 

104C 56.306 87.975 

104C 5.6.857 88.496 

105C 55.273 87.152 

105C 54.743 86.766 

105C 53.553 .85.792 

105C 54.005 84/568 

105C 52.414 86.475 

105C 54.349 87.904 

105C 54.115 87.671 

106C 54.292 89.128 

106C 53.938 90.296 

106C 52.971 91.192 



59.292 1.00 43.20 C 

59.301 1.00 42.98 C 

60.148 i. 00 43,70 C 

59.1336 1.00 4^.38 q 

58.413 1.00 43,41 C 

57.198 1:00 43>67 p 

59.024 1.00 43.83 ,C 

5)3:261 1.00 42;40 C 

58.526 1;PQ 42.10 C 

59:372 1.Q0 .43.23 C 

5/7.796 1.66 41^54 G 

57.899 liOO 38;65 § 

5§.520 l; v 6p i 60 g 

55.751 i.pp 38;<17 § 

55. 022 l.pp 35; §3 § 

54v850 p.m §&W 4 

55.531 i;0p '3£v§§ & 

54; 7,01 § 
§3-;§:6i 

5;4v0:42 3f v# £ 

53,407 Of) 37V,88 <C 

58.4.65 1.00 39.;41 C 

58.070 1. 0,0 39.32 C 

59.377 1.00 38.9:4 C 

59. '9.62 l'.OO 37.82 C 

61.426 1.00 38.60 C 

62.233 1.0.0 35.67 C 

62.045 1.00 36.17 C 

59.933 1.00 37.78 C 

60.226 1.0P 36.73 C 

59.570 1.00 37'.;51 .C 

59.513 1.00 38.11 C 

58.23.6 1..00 39 ..5.1 C 

,56.958 1..00 41V:39 <C 

55.990 1.00 41'. 87 C 

56.522 1.00 41.56 C 

55.339 1.00 42.43 C 

5.4.1994 1.JD0 „40v73 C 

59.578 1.00 37.50 C 

59. .318 1.0.0 36.51 C 

,59.947 1.00 37.38 C 

60.013 1.00 -36.88 C 

6.0.755 1.00 36.02 C 

60.151 1.0.0 38V57 C 

6.0.890 1.00 38.16 . C 

.5.8.949 1.00 35.4,6 C 

58.594 1.00 35.42 C 

57.625 1.00 3,4.95 C 

58.475 1.00 33.60 C 

57.173 1.0.0 32.29 C 

57.349 1.00 31-63 C 

58.135 1.00 30.32 C 

58.069 1.00 27.80 C 

56.225 1.00 33.0.5 C 

55.038 1.00 31.76 C 

;56.745 1.00 32.31 C 

55.942 1.00 31.31 C 

56.724 1.00 30.02 C 
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51.558 
50.889 
50.751 
55.175 
55.094 
56.320 
57.543 
57.627 
58.457 
56.773 
56.747 
55.460 
54; 177 
53.882 
52.539 
52.248 
53.217 
50.982 
571964 
58.742 
58: 122 
59.247 
58.756 
57.856 
58.162 
56.742 
60.376 
60:i62 
61.583 
62.727 
63.370 
62.509 
62.845 
61.793 
63.936 
61.297 
60.864 

6i.8d& 

63. §42 
62.881 
63:610 
63.831 
64.724 
i55-'843 
65.362 
66.807 
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.69.256 
68.979 
70.382 
70.243 
69.721 
69.927 
68.616 
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67.639 



90.643 
91.386 
90.753 
91.107 
92 . 024 
90.762 
91.477 
92.806 
93.656 
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94.230 
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94.412 
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93.395 
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91.806 
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58.321 
57:386 
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55.793 
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60.209 
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60.780 
60.627 
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58.990 
57.776 
56.579 
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57.538 
56.264 
54:373 
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54.023 
61.382 
62.268 
61.271 
62.190 
63.544 
61.591 
60.787 
61.957 
61.459 
62V577 
63.740 
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59.953 
62.236 
63.255 
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62.475 
62.683 
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27.26 
32.32 
32.18 
32.88 
33.74 
34.80 
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34.65 
35.31 
35.78 
35.90 
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34.30 
34.94 
33.52 
34.11 
35.34 
33.84 
34.21 
34.56 
33.46 
36.30 
37.28 
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33.89 
34.48 
35.17 
32.70 
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33.47 
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31.68 
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C 
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83.931 
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0 


SER 


229C 


78. 9)44 


84.594 


32. 501 


1.00 45.29 
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25 
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N 


CYS 


230C 


76:988 
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32.474 


1.00 42.76 
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CA 


CYS 


230C 


76.683 


83.817 


33.856 


1.00 41.61 


c 
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1184 


C 


CYS 


230C 


75.825 


82.671 


34 . 375 


1.00 41.02 


C 




ATOM 


1185 


0 


CYS 


230C 


74.882 


82.237 


33.705 


1.00 38.36 


c 




ATOM 


1186 


CB 


CYS 


230C 


75.944 


85.164 


33.889 


1.00 42.39 


c 


30 


ATOM 


1187 


SG 


CYS 


230C 


75.228 


85.751 


35.462 


1.00 45.00 


c 
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1188" 


N 


GLY 


231C 


76.187 


82.148 


35.542 


1.0.0; 40.31 


c 
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1189 


CA 


GLY 


231C 


75.425 


81 . 054 


36.119 


1.00 42.36 
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1190 


C 


GLY 


231C 


74.145 


81.598 


36.729 


1.00 42.45 
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ATOM 


1191 


0 


GLY 


231C 


73.914 


81.452 


37 . 928 


1.00 44': 11 
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ATOM 
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SER 


232C 


73.327 


82.235 


35:895 


1.00 40.90 
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CA 


SER 


232C 


72.075 


82.843 


36.325 


1.00 41.07 
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ATOM 
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CB 


SER 
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72.004 


84.286 


35.823 


1.00 40.51 
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1195 


OG 


SER 
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72.006 


84.323 


34.408 


1.00 40.68 
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1196 


C 
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232C 


70.849 


82.068 


35.844 


1.00 41:72 


c 


40 


ATOM 


1197 


0 


SER 


232C 


69.755 


82.618 


35.737 


1.00 43.25 


c 




ATOM 


1198 
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233C 


71.038 


80.789 


35.551 


1.00. 42. 19 


c 




ATOM 


1199 
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233C 


69.940 


79.937 


35.112 


1.00 40.50 


c 




ATOM 


1200 


CB 


CYS 


233C 


70.448 


78.500 


35.006 


1.00 42.98 
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1201 


SG 
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233C 


71.762 


78; 141 


361206 


1.00 41.32 
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45 
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C 
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233C 


68.778 


80. r 029 


36.115 


1.00 39.65 
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0 
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233C 


67.628 


80.229 


35.723 


1.00 37.33 
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1204 


N 
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69.085 


79.899 


37.407 


1.00 37.54 


c 




ATOM 


1205 


CA 


TYR 


234C 


68.061 


79.966 


381452 


1.00 35.94 


c 




ATOM 


1206 


CB 


TYR 


234C 


68.688 


79.973 


39.847 


1.00 34.56 


c 


50 


ATOM 


1207 


CG 


TYR 


234C 


69.502 


81.215 


401131 


1.00 35.07 


c 




ATOM 


1208 


CD1 TYR 


234C 


70.821 


81.326 


39.683 


1.00 33.43 


c 




ATOM 


1209 


CE1 


TYR 


23&C 


71.571 


82.477 


39.921 


1.00 34,92 


c 




ATOM 


1210 


CD2 


TYR 


234C 


68.950 


82.289 


40.825 


1.00 32.02 


c 




ATOM 


1211 


CE2 


TYR 


234C 


69.688 


83.447 


41.067 


1100 34.50 


c 


55 


ATOM 


1212 


CZ 


TYR 


23'4C 


71.000 


83.533 


40.614 


1100 34.27 


c 




ATOM 


1213 


OH 


TYR 


234C 


71.740 


84.664 


40.857 


1.00 32.28 


c 




ATOM 


1214 


C 


TYR 


234C 


67.222 


81.224 


381311 


1.00 35.98 


c 




ATOM 


1215 


0 


TYR 


234C 


661043 


81.246 


38.661 


1.00 36.04 


c 
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N 


SER 


235C 


67.849 


82.273 


37.799 


1.00 36.62 


c 
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ATOM 


1217 


CA 


SER 


235C 


67.193 


83.553 


37.613 


1.00 36.30 


C 




ATOM 


1218 


CB 


SER 


235C 


68.241 


84.623 


37 . 322 


1.00 38.72 


C 




ATOM 


1219 


OG 


SER 


235C 


67.652 


85.906 


37.316 


1.00 44.86 


C 


• 


ATOM 


1220 


C 


SER 


235C 


66.165 


83.512 


36.484 . 


1.00 37.25 


C 


5 


ATOM 


1221 


O 


SER 


235C 


65.05i 


84.008 


36.641 


1.00 38.20 


C 




ATOM 


1222 


N 


PHE 


23 6C 


66.530 


82.928 


35.344 


1.00 36.37 


C 




ATOM 


1223 


GA 


PHE 


23 6C 


65.601 


82.855 


34.225 


1.00 34.77 


C 




ATOM 


1224 


CB 


PHE 


236C 


66.326 


82.465 


32,938 


1.00 33.54 


C 




ATOM 


1225 


CG 


PHE 


23 6C 


67.270 


83.516 


32 .'453 


1.00 34.69 


C 


10 


ATOM 


1226 


CD1 


PHE 


236C 


681549 


83.617 


32.984 


1.00 32.82 


C 




ATOM 


1227 


CD2 


PHE 


23 6C 


66.855 


84.455 


31.514 


1.00 34.50 


C 




ATbM 


1228 


CE1 


PHE 


236C 


69.401 


84.639 


321589 


1.00 34.84 


c 




ATOM 


1229 


CE2 


PHE 


23fcC 


671696 


85.483 


31.111 


llOO 34.89 


c 




ATOM 


1230 


ez 


PHE 


23 6C 


68 '971 


85,578' 


31.649 


1.00 36/26 


c 


15 


ATOM 


1231 


c - 


PHE 


236C 


64.479 


81.881 


34.513 


1.00 34.90 


c 




ATOM 


1232 


0 


PHE 


236C 


63.333 


82.li4 


34.129 


1.00 35 .'45 


c 




ATOM 


1233 


N 


ALA 


237C 


64.809 


801791 


35,195 


1.00 34.54 


c 




ATOM 


1234 


CA 


ALA 


237C 


631808 


79.800 


35.549 


1.00 35 ."52 


c 




ATOM 


1235 


CB 


ALA 


237C 


64.469 


78,597 


361237 


1.00 34.83 


c 


20 


ATOM 


1236 


C 


ALA 


237C 


62.778 


80.453 


36. 478 


1.00 34,13 


c 




ATOM 


1237 


o ;i 


ALA 


237C 


61.576 


801283 


36.290 


1.00 35,56 


c 




ATOM 


1238 


N 


SER 


238C 


63.260 


81.209 


37.4 62 


1.00 33.20 


c 




ATOM 


1239 


CA 


SER 


238C 


62.389 


81.895 


38.420 


1.00 33.60 


c 




ATOM 


1240 


CB 


SER 


238C 


63.220 


82.616 


39.489 


1.00 30.65 


c 


25 


MOM 


1241 


OG 


SER 


238C 


631776 


81.712 


401421 


1.00 31.67 


c 




ATOM 


1242 


C 


SER 


238C 


61.457 


821905 


37.7 61 


1.00 34.05 


c 




ATOM 


1243 


6 


SER 


238C 


60.244 


82.833 


37/917 


1.00 35.64 


c 




ATOM 


1244 


N* 


LEU 


239'C 


62 1 031 


83.852 


371628 


1.00 35.05 


c 




ATOM 


1245 


CA 


LEU 


239C 


61.240 


84.872 


36.361 


1.00 35133 


c 


30 


ATOM 


1246 


CB 


LEU 


239C 


62.153 


85.990 


35.850 


1.00 37.23 


c 




ATOM 


1247 


CG 


LEU 


239C 


63.072 


86.611 


36.909 


1.00 38.11 


c 




ATOM 


1248 


CD1 


LEU 


239C 


63.913 


87.700 


36.257 


1.00 39.42 


c 




ATOM 


1249 


CD2 


LEU 


239C 


62.250 


87.187 


38.061 


1.00 38119 


c 


... 


ATOM 


1250 


C 


LEU 


239C 


60.414 


84.287 


35.220 


1.00 35.06 


c 


35 


ATOM 


1251 


O 


LEU 


239C 


59.328 


84.786 


34/917 


1.00 36.37 


c 




ATOM 


1252 


N 


GLY 


240C 


60.924 


83.235 


34.585 


1.00 34.28 


c 




ATOM 


1253 


CA 


GLY 


2 4 OC 


60.177 


82.598 


33.513 


i.00 33.64 


c 




ATOM 


■125% 


C 


GLY 


240C 


58.859 


82.049 


341046 


1". 00 33.90 


c 


SO- 


ATOft 


i#5<5 


'6 






57 8*4 8 


82.040 


331347 


1.00 33.47 


c 


40 


Iatom 






MET 




5*8*. 865 


81.589 


35.293 


1 1 00 33.16 


c 




-ATOM 




M- 


MET 


24l r C 


57.652 


81/055 


351902 


1.00 33.25 


c 




Iatom 
Sto& 


15S8 


<GB 


•WET 


2 r 4ic 


57/98$ 


80.284 


37.188 


1.00 32.59 


c 




¥259 


•BG 


'MET 




%6\*l 96 


80.071 


381122 


1.00 31.55 


c 




'atom 


1S60 


( SD 


Wt 


•24l'G 


57.01*0 


78.687 


39.256 


1.00 32.58 


c 


45 


ATOM 


^2'61 


<CE 


MET 


24'1C 


58.228 


79.343 


40.405 


1.00 29.63 


c 




ATOM 


1262 


'C 


MET 


241C 


56.680 


82.189 


36.205 


1.00 32.66 


c 




ATOM 


1263 


0 : 


MET 


*24l'C 


55.502 


82.126 


35.837 


1.00 32.42 






ATOM 


1264 


N 


ilEU 


242C 


57/184 


83.228 


36.869 


1.00 33.83 


c 


i j - 

-i \ 


ATOM 


1265 


CA 


LEU 


2 5 42C 


156.364 


84.382 


37.216 


1100 '33.05 


c 


50 


^ATOM 


1266 


CB 


-LEU 


2*2C 


57.199 


85.426 


37.964 


1.00 31.47 


c 




ATOM 


1267 


CG 


LEU 


242C 


57.913 


84.997 


39. 254 


1 " f\f\ OC 

1.00 jj . DO 


c 




ATOM 


1268 


GDI 


LEU 


242C 


58.514 


86.225 


39.916 


1.00 28.79 


c 




ATOM 


1269 


CD2 LEU 


'242C 


56.947 


84.295 


40.203 


1.00 29.04 


c 




ATOM 


1270 


C 


iiEU 


242C 


55 .751 


85.010 


35.961 


1.00 33.49 


c 


55 


ATOM 


1271 


0 


LEU 


24 2C 


54.588 


85.404 


35.960 


1.00 36.52 


c 




ATOM 


1272 


N 


GLU 


243C 


56.535 


85.093 


34.892 


1.00 33.68 


c 




ATOM 


1273 


CA 


GLU 


243C 


56.066 


85.672 


33.636 


1.00 32.57 


c 




ATOM 


1274 


CB 


GLU 


243C 


57.223 


85.731 


32.619 


1.00 33.66 


c 




ATOM 


1275 


CG 


GLU 


243C 


58.218 


86.857 


32.847 


1.00 31.17 


c 
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CD 
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co c a 
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ox . yoo 


24 /b 


co qi r* 
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O Jl TP 
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CO QOI 
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O AO P 

24/C 


40 0 r\o 
48 .702 


O >4 »7P 
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47 . 647 
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248C 


40 boo 
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O it OP 

248C 


4 / . /U4 


248C 


48 . xoy 


O J OP 

248C 
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O A OP 

248C 


Vi in pi 0 c 
49 . 035 


o vi Op 

248C 


A O TOO 

4 9 . 729 


O A OP 

248C 


x <r ' coo 
46. 532 


248C 


ir ' il C A 

.45.454 


24 9C 


47 . 052 


249C 


4 6. 124 


249C 


A £ 0"7*7 

46. 877 


249C 


in OOC 

47 .275 


O A OP 

249C 


AO OO O 

48 . 2 /y 


2'49C 


46.023 


249C 


45.340 


249C 


44.205 


250C 


45.944 


250C 


45.300 


250C 


46.206 



86.597 32.175 

85.587 31.455 

87.402 32.373 

84.897 33.036 

85.481 32*654 

83.580 32.949 

82V723 32.388 

81.311 32;i82 

82.681 33.270 

82.774 32.778 

82.538 34.575 

82.476 35.* 487 
82.066 36:889 
80 .'618 36.908 
80.057 38:281 

78.604 38.194 
77:777 39.230 

7&:^63 $0:453 

76lU§ 

§i:ilB 35 j :5i9 

$3:746 35:?i^ 

84.907 35:320 

86.202 35.289 

87.393 35.290 

88.661 34.841 

87.596 36.693 

88.698 36.795 

86.281 34.023 

86:820 34.044 

85:735 32.922 

85.753 31.672 

85.327 30.508 

86.330 30.265 

85.935 29.159 

85.571 27.947 

85.649 26.713 

86.093 26.510 

85.260 25.684 

84.868 31.754 

85.214 31.223 

83.726 32.424 

82.809 32.582 

81.495 33.242 

80.664 33.713 

80.709 32.256 

79.507 32.876 

83.474 33.451 

83.488 33.108 

84.032 34.576 

84.696 35.477 

85.265 36.681 

84.257 37.750 

84.889 38.713 

83.787 38.483 

85.821 34.815 

86.085 35.192 

86.477 33.828 

87.605 33.152 
88.854 33.174 



1.00 31.74 c 

1.00 34:62 C 

1.00 30:05 C 

1.00 30.97 C 

1.00 31.14 C 

1.00 30.76 C 

1.00 30*99 C 

1.00 29.53 C 

1.00 32.41 C 

1.00 32.44 C 

1.00 33.23 C 

1.00 34:32 C 

1:00 35:13 C 

1.00 32:94 C 

1.00 30:i2 G 

i.oo 3i:i4 c 

1.00 30:36 Q 

i:00 30: 84 G 

1-06 m:m q 

i:do 34: so c 

i:00 3S:3}(5 c 

1.00 35.58 C 

i:00 36.15 C 

1.00 35:74 C 

1.00 36:50 C 

1.00 34.53 C 

1.00 29.62 C 

1.00 36.79 C 

1.00 40.05 C 

1.00 36.03 C 

1.00 37.14 G 

1.00 34.99 C 

1.00 38.47 C 
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1.00 34.90 C 

1.00 35.89 C 

1.00 33.8? C 

1.00 32.52 C 

1.00 28.67 C 

1:00 36.94 C 

1.00 38:13 C 

1:00 38.19 C 

1;00 40:35 Q 

1:00 38 :9% Q 

1:00 39:22 C 

1.00 39:|g C 

1:00 40:36 6 

1:00 '41144 C 

1:00 41:38 C 

1:00 43:50 C 

1.00 43.25 C 

1.00 47.94 C 

1.00 49.86 C 

1.00 51.82 C 

1.00 52.30 C 

1.00 43.66 C 

1.00 41.20 C 

1.00 44.62 C 

1.00 45.81 C 

1.00 47.40 C 

1.00 46.42 C 

1.00 47.46 C 

1.00 47.71 C 

1.00 46,54 C 

1.00 45.85 C 

1.00 46.09 C 

1.00 45,92 C 

1.00 48.50 C 

1.00 52.82 C 

1.00 56.31 C 

1.00 58.48 C 

1.00 57.52 C 

1.00 47.81 C 

1.00 .48.35 C 

1.00 47.38 C 

1.00 45.93 C 

1.00 44.41 C 

1.00 45.06 C 

1.00 47.03 C 

1.00.49.47 C 

1.00 42.89 C 

1.00 43.21 C 

1.00 42.48 C 

1.00 44.17 C 

1.00 41.93 C 

1.00 44.10 C 

1.00 43.72 C 

1.00 42.88 C 
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297C 71.959 96.155 

297C 68.047 95-679 

297C 68.011 94.472 

2'98C 68.360 96.137 

298C 68.343 97.561 

298C 68.718 95*286 

298C 69.180 96.301 

298C 68.280. 97.477 

298C 69.806 94.278 

298C 70.709 94.581 

299C 69;723 ,93.084 

299C 70.684 92.019 

299C . 70.078 90.675 

299C 70.869 89.463 

299C 71.157 89.238 

299C 71.863 88.095 

299C 74.304 88.520 

299C 72.003 97.377 

299C 72.280 87; 173 

299C 72.986 86.061 

299C 72.046 92; 203 

299C 72; 121 ,92.509 

300C 73; 116 92; 007 

300C 74;481 92.136 

300C 75;209 ~93;348 

300C 75.293 93.175 

300C 74.460 94; 652 

300C 75.31? 90.884 

300C 76.508 90;831 

301C 74.703 89.874 

301C 75.415 88,639 

301C 75.865 87.961 

301C 76.624 88.895 

301C 77.632 88.193 

3Q2C 76;539 8?;8?9 

302C 77.656 90:187 

30'2£ 78.454 ?l. v 422 

3JD2C 77.538 ?2;473 

3Q2§ 79; 338 91; 088 

3J32C 7<7.229 90.453 

3Q&C 7 §.06,(5 90. ? 64 

WM 7§*.18i ;;90;32 t 6 

303^ 77;?0i ;9p;665 

303C 78:923 -89.887 

303C 78v566 88.418 

303C 79.477 ,87.568 

303C 77-368 88.108 

303C 78.002 92.121 

303C 78.737 92.645 

304C 77.246 92.816 

304C 77.203 94.273 

304C 76.309 94.769 

304C 76.677 94.805 

304C 75.990 94.094 

305C 76.997 96.070 

305C 77.933 96.947 

305C 76.554 96.705 

:305C 77.210 98.087 

305C 78.450 97.839 



37.614 1.00 43.34 C 

33.660 1.00 43.23 C 

33.927 1.00 42.8,2 C 

32.432 1.00 43.64 C 

32.041 1.00 42.49 C 

31.287 1.00 42.18 C 

30.242 1.00 42.07 C 

30.525 1.00 43.28 C 

31.647 1.00 41.96 C 

32;428 1.00 42.45 C 

31.067 1.00 41.48 C 

31.351 1.00 40.56 C 

30.939 1.00 38.60 C 

31.373 1.00 36.11 C 

32.723 1.00 35; 9/7 C 

33.134 1.00 36.07 C 

3Q;440 1.00 34.09 C 

30.836 1.00 36.07 C 

32.186 1.00 35;60 C 

32;578 1;00 35.47 C 

30.671 1.00 41.47 C 

29.478 1.00 41.13 C 

31.441 1.00 41.13 C 

30.932 1;00 42.19 C 

31;558 1.0,0 43.22 C 

32.978 1.00 42.85 C 

31.244 1.00 41,81 C 

31.217 1.00 43.5? C 

30.887 1.Q0 43.93 . C 

31.831 1.00 42.47 C 

32.140 1.00 41.74 C 

30.845 1.00 38.73 C 

33.041 1.00 42.21 C 

32.951 1.00 44.95 C 

33.905 1.00 42.25 C 
34.802 1.00 44.75 C 
34.344 1.00 45.00 C 
34.007 1.66 46.28 C 
33; 141 liQQ 44.67 C 
36.235 1.00 46.06 C 
36.515 1.00 46.42 C 
37.147 1.60 46.71 C 
38;541 l;p0 ^46, 34 C 
39.437 1.00 45.96 C 
39.657 1.00 4 6,49 C 
39.730 1.00 48.18 C 
39.772 1.00 48.24 C 
38.683 1.00 46.99 C 
39.524 1.00 47.05 C 
37.836 1.00 45.82 C 
37.839 1.-00 47.64 C 
36.697 1.00 45.89 C 
39.174 1.00 .48.95 C 

39.906 1.00 49.00 C 
39.504 1.00 50.16 C 
38.777 1.00 49.48 C 
40.753 1.00 50.12 C 
40.694 1.00 4 9.68 C 
39.88i 1.00 50.46 C 
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305C 75.032 96.807 

305C 74.37,9 96.8.37 

306C 74.454. 9,6.876 

306C 73.004 96.965 

306C 72.515 98.404 

306C 72.487 99.i93 

306C 72.504 96.384 

306C 70.707 96.615 

307C 72.1*14 98.732 

307C 71.650 100.079 

307C 72.823 100,910 

307C 73.934 101.253 

30.7C 75.069 102. '3.21 

307G 76.-243 102.352 

307C 77; 435 102.951 

3JJ7C lfl:*W lQQ.ill 

307 k Q 1Q;5^3 1C$;645 

3.08C 69; 326 §?;563 

i08C 68;§7;5 9.g;Q31 

3Q§6 6|;22§ g?;6|4 

308C 67.*i68 9,|: 7 42 

308,€ 67.364 99; 062 

308C 67.757 101.052 

3p?C 68.141 101:932 

309C 66;928 10i;297 

309C 66.395 102.637 

309C 65.402 102.659 

309C 66.063 102.519 

309C 65.141 102.915 

309C 65.929 102.928 

309C 65.074 103.194 

309C 65; 682 103.065 

309C 65.512 102.262 

310C 65.555 104.240 

310C 64.699 104.534 

310C 65.155 105.826 

310C 66.497 105.692 

310C 66.887 106.977 

310C 66.238 108.033 

310C 67.849 106.921 

310C 63.224 104.639 

310C 62:817 105.370 

311C 62.79? 103.922 

311C 61.448 103.496 

311C 60.673 104.704 

311C 61.440 105.464 

311C 62.222 104.869 

311C 61.224 106.779 

311C 60.628 102.764 

311C 59.525 103.188 

312C 61.157 101.660 

312C 60.410 100.881 

312C 59.345 100.084 

312C 59.487 99.828 

312C 61.315 99.890 

312C 62.796 100.598 

313C 58.285 99.699 

313C 57.215 98.921 

313C 56.123 98.652 



40.782 1.00 50.86 C 

39.728 1.0,0 51.09 C 

41.976 1.00 50.84 C 

42.062 1.00 50.14 C 

41.878 1.00 49.78 C 

42.82S> 1.00 48.40 C 

43.393 1.00 48.98. C 

43.561 1;00 4 9. -71 C 

40.649 1.00 50.32 C 

40.331 1;00 51.81 C 

39.768 1.00 52.79 C 

40.797 l.qO 56.05 G 

40.202 1 . 00 53.-84 G 

4i.l55 i;0Q 53;81 G 

40;4§2 iiOO 51; 9.4 G 

3§;347 i;QQ 52:3^ 6 

38 .-243 IVQQ 54.-Q6 % 

39: 732 1.00 5|.'54 \G 

4i; 632 i.66 sivie e 

38; 760 l;g0 4?; 80 § 

39; 412 LoS 50; 54 C 

40.890 1.00 50.56 C 

38.584 1.00 50.43 C 

39;363 1.00 49.06 C 

37.567 1.00 51.35 C 

37.348 1;00 53.39 C 

36.173 1.00 52.85 C 

34.809 1.00 53.90 C 

33.655 1.00 53.55 C 

32.337 1.00 54.15 C 

31.128 1.00 55; 80 C 

38.635 1;00 55.24 C 

39;558 1.00 54;49 C 

39; 033 1.00 57.19 C 

40.177 i;00 58.47 C 

40.868 1.00 62.70 C 

41.594 1.00 67.69 C 

42.323 1.00 70.48 p 

42.095 1.00 71.31 C 

43.126 1.00 72.31 C 

39:84? 1.00 57-33 C 

38.938 1.00 55.05 C 

41.173 1.00 56:73 C 

41.510 1.00 56.06 C 

42.018 1.00 59.97 C 

43.087 1.00 63.92 C 

43.851 1.00 65.21 C 

43.157 1.00 63.92 C 

40.442 1.00 54.41 C 

40.093 1.00 52.52 G 

39.928 1.00 52.59 C 

38.946 1.00 50.88 C 

39.706 1.00 48.44 C 

40.908 1.00 46.22 C 

38.226 1.00 52.87 C 

37.445 1.00 55.87 C 

38.999 1.00 44.82 C 

39.593 1.00 41.50 C 

38.561 1.00 41.51 C 



WO 02/20804 



PCT/DK01/00580 



ATOM 
ATOM 
ATOM 
?\ ATOM 
5 ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
10 ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
15 ATOM 
ATOM 
ATOM 
ATOM 
tft ATOM 
20 ATOM 
ATOM 
ATOM 
ATOM 
3t ATOM 
25 ATOM 
ATOM 
'ATOM 
"ATOM 
[si ATOM 
30 ATOM 
ATOM 
ATOM 
ATOM 
u ATOM 
35 'ATOM 
ATOM 
>AT0M 
>AT0M 

SO 

40 v AT0M 
. *AT0M 

. >AT0M 
|g v ATOM 

45 m©M 

*ATOM 
^ATOM 
>ATOM 
li\ VATOM 

50 yATOM 

'ATOM 
•ATOM 
ATOM 
-ATOM 
55 ATOM 
*ATOM 
•ATOM 
ATOM 
ATOM 



1807 


CG 


LEO 


1808 


CD1 


LEU 


1809 


CD2 


LEU 


1810 


C 


LEU 


1811 


O 


LEU 


1812 


N 


ARG 


1813 


CA 


ARG 


1814 


CB 


ARG 


1815 


CG 


ARG 


1816 


CD 


ARG 


1817 


NE 


ARG 


1818 


CZ 


ARG 


1819 


NH1 


ARG 


1820 


NH2 


ARG 


1821 


C 


ARG 


1822 


o; . 


ARG 


1823 




TYR 


1824 


CA 


TYR 


1825 


CB 


TYR 


1826 


CG 


,TYR 


1827 


CD1 


TYR 


1828 


CE1 


TYR 


1829 


CD2 


TYR 


1830 


CE2 


TYR 


1831 


CZ 


TYR 


1832 


OH 


TYR 


1:833 


C: 


TYR 


1834 


o: 


.TYR 


1835 


R. 


TYR 


1836 


CA 


TYR 


1837 


CB 


TYR 


1838 


CG 


TYR 


1839 


CD1 


TYR 


1840 


CE1 


TYR 


1841 


CD2 


•TYR 


1^842 


CE2 


TYR 


1?8:43 


CZ: 


■TYR 


mAA 


\OH> 


t/EYR 










<a$ : 








SER 




(CA 


< SER 




iCB 


cSER 


0/850 


m 


SER 


318 51 


c 


,SER 


"1.852 


O 


SER 


^853 


m 


SER 


18:54 


CA 


.SER 


•1855 


CB 


SER 


185.6 


og: 


,SER 


'1857 


c 


..SER 


185,8 


O •/ 


tSER 


1859 


•:n. 


GLU 


.1860 


CA 


GLU 


1861 


CB 


GLU 


1862 


CG 


GLU 


:1863 


-CD 


GLU 


1864 


OE1 


.GLU 


1865 


OE2 


GLU 





157 


313C 


54.984 


313C 


54.190 


313C 


54:085 


313C 


57.826 


313C 


58.719 


314C 


57.360 


314C 


57.863 


314C 


58.521 


314C 


59.649 


314C 


60.889 


314C 


61:831 


314C 


63.111 


314C 


63:599 


314C 


63.992 


314C 


56:720 


314C 


55:558 


315C 


57.089 


315C 


56.128 


315C 


56:182 


315C 


55.707 


315C 


56.481 


315C 


56.053 


315C 


54.490 


315C 


54.052 


315C 


54.832 


315C 


54.394 


315C 


5:6.4 63 


315C 


57.634 


31"6C 


55.431 


316C 


55.631 


316C 


55; 115 


31 6C 


55.8,45 


316C 


56.858 


316C 


57.541 


31 6C 


55-53.4 


316C 


5.6.220 


3i:ee 


57 -'220 


31.6C 


,5-7.. 91-5 


3i;6C 


t s:4\;ft5i 


ii^c 


:54.<05J5 


:31i7C 


55.3.92 


317JG 


&4'.&06 




<55V(889 


MUC 


;5 6*3.93 


31.7C 


;54 .038 


3iWC 


'54.601 


318C 


52.753 


318C 


51. 905 


318C 


.50.426 


318.C 


.50.091 


.31 8C 


,52.189 


„318C 


£1.9.43 


319.C 


.52.698 


J319C 


53.020 


*319C 


51.756 


319C 


52.007 


31 9C 


52.554 


319C 


53.663 


319C 


51.863 



97.738 39.006 

98:417 40.114 

97.440 37.829 

97.601 40.031 

97.077 39.364 

97.067 41.187 

95.757 41.663 

95.925 43.060 

96.946 42:901 

96.930 43.813 

95.782 43.829 

95.838 43.382 

96.944 42.779 
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94.766 41.716 
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382G 66.623 74.596 

382C 65.046 73.037 

382C 63.445 75.538 

382C 63.027 75.259 

38 3C 62.640 75.8.68 

383C 61.200 7.5; 972 

383C 60.720 77.308 

383C 59.275 77;.*740 

383C 59V083 78.027 

383C 58.965 7.8.986 

383C 60.393 74:841 

383C 60.423 74.650 

384C 59.667 7.4:095 

384C 58C813 73.004 

38 4C 587288 72.184 

384C 58.B34: 70.673 

38 T 4'C 5T:l^3 70 ; 170 

384C 57/.' 61*9 70:330 

384C 57.651 73:722 

384C 57:07;5 7'4>:641* 

385C 57:309 73:308 

385C 56.246 73.958 

385C 56.864 74.686 

385C 55.836 74.893 

385C 57.433 76.024 

385C 55.113 73.025 

385C 53,996 73:477 

386C 55.390 71.731 

386C 54.357 70.804 

386C 54; 799 69.357 

386C 55.878 69.029 

387C 53.964 68.481 

387C 54.297 67.061 

387C 54.073 66.392 

387C 52.634 66.413 

387C 51.694 65.493 

387C 50.382 65,493 

387C 52.214 67:340 

387C 50.904 67.350 

387C 49.996 66.428 

387C 48.695 66.458 

387C 53.495 66.340 

387C 52.449 66.820 

388C 53.995 65.182 

388C 53.320 64.409 

388C 531849 62.993 

388C 54.432 62.503 

389C 53.643 62.332 

389C 54.090 60.958 

389C 52.987 59.988 

389C 53.256 58.530 

389C 52.110 57.629 

38 9C 52.042 57.534 

389C 51.058 56.510 

389C 54.386 60.765 

389C 53.513 61.008 

390C 55.608 60.348 

390C 55.941 60.142 

390C 57.367 59.626 



32.285 1.00 33.78 C 
33.432 1.00 31.36 C 
34.2.11 1.00 35.93 C 
35.334 1:00 35.98 C 
33:204 1.00 36.17 C 
33:374 1.00 34.99 C 
32.806 1.00 35.30 C 
33:087 1.00 34; 59 C 
34:574 1:00 31:88 C 
32.270 1:00 33; 70 C 
32:742 1:00 37:15 C 
31.528 1:00 37.18 C 
33:579 1.00 37:75 C 
33:111 1:00 37:23 c 
34:289 1.00 35:86 C 
34:120 1:00 36:02 C 
35:184 l:0b 34:11 c 
32:736 i:po 35: 9£ e 
32.436 1:00 3?: 52 Q 
33:017 1:00 59:15 ■■ Q 
31:222 1.00 35:20 C 
30.466 1.00 33:5.8 C 
29.230 1:00 34.43 C 
28.151 1.00 37.82 C 
29.661 1.00 31.81 C 
30.021 1.00 33.08 C 
29.788 1.00 34.25 C 
29.912 1.00 32.38 C 
29.484 1.00 32.74 C 
29.482 1.00 34.13 C 
29.977 1.00 35.44 Q 
28.934 1.00 34:50 C 
28.866 1.00 37:00 C 
30.225 1.00 34.79 C 
30.710 1.00 38.96 C 
30.228 1.00 39.29 C 
30.695 1.00 39.01 C 
31.671 1.00 37.50 C 
32.140 1.00 38.27 C 
31.649 1.00 .40.42 C 
32.092 1.00 42.07 C 
27.791 1.00 38.16 C 
27.343 1.00 40.01 C 
27.377 1.00 39.62 C 
26.356 1.00 39.94 C 
26.316 1.00 42.99 C 

27.286 1.00 41.97 C 
25.187 1.00 46.05 C 
25.002 1.00.48.44 C 
25.449 1.00 48.57 C 
25.115 1.00 50.12 C 
25.574 1.00 51.35 C 
27.110 1.00 52 .'41 C 
27.587 1.00 51.63 C 
23.520 1.00 50.08 C 
22.682 1.00 50.05 C 
23.186 1.00 52.67 C 
21.779 1.00 57.00 C 
21.601 1.00 59.32 C 
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390C 57.815 

390C 59.014 

390C 56.968 

390C 54.947 

390C 54.756 

391C 54.295 

391C 54.454 

391C 53.301 

391C 52.628 

391C 53.777 

391C 53.827 

391C 53.036 

392C 55.142 

392C 55.689 

392C 56.779 

392C 57.155 

392C 56.277 

392C 56.272 

392C 55'. 862 

393C 57.235 

393C 57.826 

393C 59.114 

393C 58.800 

393C 60.023 

393C 56.881 

393C 56.814 

394C 56.157 

394C 55.246 

394C 55.950 

394C 55.474 

395C 57.090 

395C 57.927 

395C 59.324 

395C 60.477 

395C '61V-799 

395C 60.521 

395C 57 .-.4*2*2 

395C S9\WS 

396C 57*.:028 

396C 56.57;6 

39'6C 56.083 

39.6C SA'.ZSA 

396C 5.4.313 

396C 54.257 

396C 57.725 

396C 58.868 

397C 57 .426 

397C 58/454 

397C 59.027 

397C 57 . 997 

391C 57.405 

397C 56.439 

397C 57.594 

397C 56.622 

397C 56.049 

397C 55.076 

397C 57.941 

397C 56.741 

398C 58.871 



59.650 20.133 

59.946 19.879 

59.368 19.241 

59.132 21.220 

58.052 21.791 

59.475 20.100 

60.739 19.356 

58.607 19.458 

59.545 18.457 

60.434 18.031 

57.322 18.807 

56.420 18.481 

57.216 18.625 

56.014 18.008 

56.359 16.973 

55.107 16.190 

57.449 16.020 

55.092 19.067 

53.937 19.204 

55.589 19.825 

54:776 20.880 

55.391 21.369 

56.596 22.085 

55.719 20.174 

54.682 22.081 

53.647 22.742 

55.761 22.369 

55.753 23.506 

56.251 24.759 

56.055 25.883 

56.909 24.545 

57.461 25.604 

57.724 25.047 

56.872 25.576 

.5.7.352 24.954 

56.970 27.114 

58.-759 26.252 

59'.;8,15 25 . 617 

58 .1688 27.621 

59V87J7 28.236 

6 9. 14*93 29.636 

,58.7,04 29.602 

58. 413 28 .483 

58 .37.7 30.685 

60.890 28.360 

•60.520 28.6.43 

62.166 28.1-45 

63.;201 28.245 

63.535 26.863 

64.021 25.865 

•63.140 24.959 

63.571 24.058 

65.355 25.842 

65.801 24.945 

.64.899 24.056 

65.322 23.182 
64.486 28.880 

64.654 29.082 

65.381 29.202 



1.00 62.88 C 

1.00 62.92 C 

1.00 62.85 C 

1.00 58.35 C 

1.00 58.86 C 

1.00 59.35 C 

1.00 59.43 C 

1.00 61.35 C 

1.00 60.57 C 

1.00 60.17 C 

1.00 62.66 C 

1.00 63.66 C 

1.00 62.85 C 

1.00 63;40 C 

1.00 65.21 C 

1.00 66.11 C 

1.00 64.46 C 

l;00 63.33 C 

1.00 65.13 C 

1.00 62.90 C 

1.00 62.30 C 

1.00 63.21 C 

1.00 64.38 C 

1.00 63.53 C 

1.00 61.17 C 

1.00 62.24 C 

1.00 59.39 C 

1.00 56.42 C 

1.00 55.12 C 

1.00 55.56 C 

1.00 52.18 C 

1.00 48.93 C 

1.00 51.90 C 

1.00 55.53 C 

1.00 54.99 C 

1.00 56.10 C 

1.00 45.88 C 

1.00 43.8,6 C 

1.00 ;41'.65 c 

1.00 40:06 C 

1.00 3.9.93 C 

1. 00 .41*- 3? C 

1.00 43.90 C 

1.00 39.54 C 

1.00 38.18 C 

1.00 38.26 C 

1.00 36.37 C 

1.00 35.60 C 

1.00 35.29 C 

1.00 37.54 C 

1.00 39.42 C 

1.00 40.06 C 

1.00 39.16 C 

1.00 42.00 C 

1.00 42.61 C 

1.00 43.60 C 

1.00 35.33 C 

1.00 35.61 C 

1.00 33.78 C 
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66.989 31.0,43, 

66.183 32.279 
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61.137 37.610 
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426C 60.111 62.597 

426C, 60.-196 61.538 

426C 59.89.5 62.607 

426C 62.0.03 65.220, 

426C 61.196 64*. 733 

427C 63.118 65.826 

427C 63.522 65.898 

427C 65>G-21> 65/596 

427C 65.792 66.666 

427C 63.268 67.211 

427C 63.131 67.209 

428C 63.207; 68.331 

428C 63.044 69:537 

428C 64.453 70:150 

428C 65.229 70;$05 

428C 64.331 71:3:38. 

4'28C 65.631 7*; 69.2 

428C 62.209 70.669 

428C 62.589 7/1:837 

429C 61:056 70: 27/1 

429C 60; 160 71:2*9 

429C 58.931 70:495 

429C 59.736 72.247 

429C 59.420 71.8.92 

430C 59.736 73.519 

430C 59.376 74.606 

430C 60.657 75.331 

430C 60.480 76.544 

430C 60.105 78.058 

430C 59.490 79.107 

430C 58.409 75.554 

430C 58.616 75.887 

431C 57.347 75:967 

431C 56.334 76.858 

431C 55.037 76.094 

431C 56:053 78.087 

431C 56.222 78:075 

432C 55.610 79:149 

432C 55:300 80.387 

432C 56:490 81:329 

432C 54.091 81:012 

432C 53.875 80.822 

433C 53:296 81.734 

433C 52.110 82.403 

433C 50.909 82:216 

433C 49.677 82.915 

433C 50.618 80.724 

433C 50:185 79.992 

433C 52.416 83:899 

433C 52.610 84.601 

434C 52.484 84:399 

434C 52.377 83.668 

434C 52.768 85.815 

434C 53.207 85.822 

434C 52.288 84.792 

434C 51.538 86.704 

434C 50.409 86.266 

435C 51.766 87.947 

435C 50.678 88.901 
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10D 




ATOM 


75 


0 


ASP 


10D 




ATOM 


76 


N 


LEU 


11D 


... 


ATOM 


77 


CA 


LEO 


11D 


50 


ATOM 


78 


CB 


LEU 


11D 




ATOM 


79 


CG 


LEU 


11D 




ATOM 


80 


CD1 


LEU 


11D 




ATOM 


81 


CD2 


LEU 


11D 




ATOM 


82 


C 


LEU 


11D 


55 


ATOM 


83 


0 


LEU 


11D 




ATOM 


84 


N 


LEU 


12D 




ATOM 


85 


CA 


LEU 


12D 




ATOM 


86 


CB 


LEU 


12D 




ATOM 


87 


CG 


LEU 


12D 



23.035 102.163 
21.752 102.522 
21.024 101.289 
21.644 100.245 
19.711 101.397 
22.703 101.328 
21.618 101.440 
23.647 100.489 



23.446 
23,293 
23.688 
24.589 



99.655 
98 . 180 
97.735 
99:871 



24.625 101.567 
22,720 97.426 



22.464 

20.970 

20.533 

20.199 

23.147 

23.597 

23.188 

23.806 

23.493 

24 .200 

25.507 

26.144 

23.542 

24.177 

25.471 

26.074 

23.264 

24.039 

21.925 

20.848 

21:363 

19.872 

19.663 

211949 

221118 

22.259 

22.834 

22:967 

21.655 

20:623 

21.669 

24.223 

24.622 

24.957 

26.301 

26.993 

28 . 255 

28 . 937 

29.197 

26.308 

27.114 

25.423 

25.363 

24.191 



96.011 

95.726 

95.954 

96.623 

95.051 

95.435 

93.792 

92.729 

91.372 

90.190 

89.841 

88.757 

89.449 

88:372 

88.027 

86.973 

92.772 

92.852 

92.760 

92.623 

92.808 

92.995 

92.213 

93.919 

93:730 

95:068 

96.187 

97:434 

97.837 

97:901 

98.099 

95.838 

96:334 

95.004 

94.582 

93.836 

94; 415 

93.317 

94.964 

93.666 

93.855 

92.669 

91.710 

90.741 



56.154 

56.913 

57.411 

57.592 

57.642 

54.927 

54.359 

54.516 

53.341 

53.674 

54.748 

52.356 

51.690 

52.738 

52.955 

52.863 

51.516 

53.814 

51,995 

50.913 

52.397 

51.602 

52.251 

51.589 

51:962 

51.346 

50:610 

49:998 

50.363 

49:750 

50:160 

49.195 

49.954 

50.951 

48.594 

48.847 

50.091 

47:705 

46.500 

48.303 

47.554 

48:441 

49M01 

48:394 

50.329 

47.009 

45.955 

47.746 

47.355 

48.501 

49.136 

49.916 

48.077 

46.134 

45.221 

46.128 

45.029 

45.220 



1.00 39.98 
1.00 39.84 
1.00 41.98 
1.00 41.90 
1.00 45.23 
1.00 40.12 
1.00 41.86 
1.00 39.04 
1.00 38.07 
1.00 37.39 
1.00 35.73 
1.00 37.67 
1.00 39,13 
1.00 37.35 
1.00 37.54 
1.00 38.33 
1.00 38.26 
1.00 32.54 
1.00 38.67 
1.00 38.94 
1.00 37.53 
1.00 37.29 
1.00 36.29 
1.00 36.06 
1.00 36.55 
1.00 35.31 
1.00 35:54 
1.00 37.01 
1.00 36.40 
1.00 35.00 
1:00 37.13 
1.00 36.11 
1.00 37.20 
1.00 37.24 
1.00 38.92 
1.00 36.25 
1.00 37.48 
1:00 39.85 
1:00 38:74 
1.00 39.71 
1:00 41.70 
1:00 43:47 
1.00 45:58 
1:00 43:76 
1.00 46.03 
1.00 41.37 
1.00 41.01 
1.00 39.73 
1.00 40.04 
1.00 37.02 
1.00 36.37 
1.00 33:14 
1.00 35.06 
1.00 39.94 
1.00 40.09 
1.00 38.17 
1.00 38.73 
1.00 38.67 



24.115 89.886 46.482 1.00 38.12 



D 
D 
D 
D 
D 

a 

D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 

P 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
'.D 
D 
D 
D 
D 
D 
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ATOM 88 CD1 LED 12D 

ATOM 89 CD2 LEO 12D 

ATOM 90 C LEO 12D 

ATOM 91 0 LEO 12D 

5 ATOM 92 N GLY 13D 

ATOM 93 CA GLY 13D 

ATOM 94 C GLY 13D 

ATOM 95 O GLY 13D 

ATOM 96 N THR 14D 

10 ATOM 97 CA THR 14D 

ATOM 98 CB THR 14D 

ATOM 99 OG1 THR 14D 

ATOM 100 CG2 THR 14D 

ATOM 101 C THR 14D 

15 ATOM 102 O THR 14D 

ATOM 103 N TRP 15D 

ATOM 104 CA TRP 15D 

ATOM 105 CB TRP 15D 

V , ATOM 106 CG TRP 15D 

20 ATOM 107 CD2 TRP 15D 

ATOM 108 CE2 TRP 15D 

ATOM 109 CE3 TRP 15D 

ATOM 110 CD1 TRP 15D 

ATOM 111 NE1 TRP 15D 

25 ATOM 112 CZ2 TRP 15D 

ATOM 113 CZ3 TRP 15D 

ATOM 114 CH2 TRP 15D 

ATOM 115 C TRP 15D 

ATOM 116 O TRP 15D 

30 ATOM 117 N VAL 16D 

ATOM 118 CA VAL 16D 

ATOM 119 CB VAL 16D 

ATOM 120 CGI VAL 16D 

Atom 121 CG2 val 16d 

35 atom 122 c val 16d 

atom 123 o val 16d 

atom 124 n phe 17d 

atom 125 ca phe 17d 

atom 126 cb phe 17d 

40 Atom 127 cg phe 17d 

atom 128 cd1 phe 17d 

atom 129 cd2 phe 17d 

atom 130 ce1 phe 17d 

, v atom 131 ce2 phe 17d 

45 atom 132 cz phe 17d 

atom 133 c phe 17d 

atom 134 o phe 17d 

atom 135 n gln 18d 

atom 136 ca gln 18d 

50 atom 137 cb gln 18d 

atom 138 cg gln 18d- 

atom 139 cd gln 18d 

atom 140 oe1 gln 18 d 

atom 141 ne2 gln 18d 

55 atom 142 c gln 18d 

atom 143 o gln 18 d 

atom 144 n val 19d 

atom 145 ca val 19d 

atom 146 cb val 19d 



22.873 
25.359 
25.227 
24.413 
26.018 
25.954 
27.307 
28.322 
27.331 
28.576 
28.393 
27; 981 
29:690 
29.082 
28; 360 
30.328 
30:925 
31:503 
30.489 
30 : 039 
29:108 
30.330 
29.828 
28:998 
28.465 
29.695 
28.771 
32.037 
32.811 
32.115 
33.139 
32.538 



89.022 
89.019 
92.379 
93.285 
91.918 
92.473 
92.731 
92.159 
93.599 
93.910 
93.839 
92:514 
94.169 
95:287' 
96:273 
95:345 
96:599 
96:479 
96:443 
97:556 
97:059 
98:930 
95.348 
95.708 
97.889 
991751 
99.227 
97.041 
96.230 
98.347 
98.930 
99.746 



33.655 100.404 
31.692 98.842 
33.993 99.835 
331544 100.871 
35.234 99.456 
36.136 100.210 
36.921 99.240 



36.051 
36.241 
35.064 
35.448 
34.272 
34.464 



98.546 
97.190 
99.266 
96.559 
98.634 
97.281 



37.139 101.039 
37.780 100.529 
37.236 102.308 
38.176 103.247 
37.485 104.583 
37.039 104.390 
36.020 105.204 
35.631 104.735 
35.570 106.354 
39.361 103.292 
39.240 103.573 
40.518 102.997 
41.746 102.940 
42.380 101.571 



46.396 
46.613 
43.667 
43.5Q2 
42.698 
41.355 
40.717 
41.116 
39.716 
39:039 
37.521 
37:163 
36:810 
39.435 
39,342 
39:887 
40:310 
41:717 
42:802 
43.539 
44:5fc8 
43.572 
43.276 
44.312 
45.445 
44.488 
45.414 
39.387 
38.899 
39.172 
38.332 
37.193 
36.384 
36.325 
39.185 
39.679 
39.297 
40.165 
41.048 
42.095 
42.378 
42.770 
43.343 
43.736 
44.023 
39.339 
38.408 
39.716 
39.102 
38.900 
37.539 
36.840 
35.776 
37.300 
39.987 
41.163 
39.418 
40.225 
40.064 



1.00 37.44 
1.00 37 v .38 
1.00 38.29 
1.00 38.83 
1.00 36.39 
1.00 35.38 
1.00 35.83 
1.00 37.17 
1.00 34.33 
1.00 33; 68 
1.00 34.49 
1.00 34;36 
1;00 32;57 
1;00 34:^2 
1.00 35:21 
1:00 35:31 
1:00 35:0§ 
1:00 35:40 
1:00 37; : 21 
1:00 36:45 
i:00 37:08 
1:00. 36.02 
1.00 36:82 
1:00 36.15 
1.00 36,58 
1.00 34.10 
1.00 35.53 
1.00 35.31 
1.00 34.66 
1.00 36.25 
1.00 35.81 
1.00 35.33 
1.00 32.74 
1.00 31.97 
1.00 36.67 
1.00 37.65 
1.00 37.7.6 
1.00 40.71 
1.00 39.84 
1.00 42.30 



00 42.09 
00 42.15 
00 41,86 
00 .41.37 
.00 40.51 



1.00 43.12 
1,00 43.47 



,00 42.66 
,00 45.15 



1.00 47.17 
1.00 51.58 
1.00 55.98 
1.00 56.73 
1.00 56.66 
1.00 45.57 
1.00 45.74 
1.00 44.67 
1.00 44.05 
1.00 43.34 



D 
D 

b 
p 

D 
D 
D 
P 
D 

b 

D 
D 
D 
P 
D 
P 
D 

b 

D 
D 

b 

D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
: D 
D 
D 
iD 
D 
D 
D 
D 
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ATOM 


147 


CGI 


VAL 


ATOM 


148 


CG2 


VAL 


ATOM 


149 


C 


VAL 


ATOM 


150 


O 


VAL 


5 ATOM 


151 


N 


GLY 


ATOM 


152 


CA 


GLY 


ATOM 


153 


C. 


GLY 


ATOM 


154 


O 


GLY 


a ATOM 


155 


N 


PRO 


10 ATOM 


156 


CD 


PRO 


ATOM 


157 


CA 


PRO 


ATOM 


158 


CB 


PRO 


ATOM 


159 


CG 


PRO 


\>? ATOM 


160 


C 


PRO 


15 ATOM 


161 


O 


PRO 


ATOM 


162 


N 


ARG 


ATOM 


163 


CA 


ARG 


ATOM 


164 


CB 


ARG 


•?!: ATOM 


165 


CG 


ARG 


20 ATOM 


166 


CD 


ARG 


ATOM 


167 


NE 


ARG 


'ATOM 


168 


CZ 


AR.G 


ATOM 


169 


NH1 


ARG 


atom 


170 


NH2 'ARG 


25 r ATOft 


171 


C 


ARG 


ATOti 


172 


O 


ARG 


ATOM 


1.73 


N" 


HIS 


Atom 


174 


CA 


HIS 


ATOM 


175 


CB 


HIS 


30 ATOM 


176 


CG 


HIS 


ATOM 


177 


CD2 


HIS 


ATOM 


178 


ND1 


HIS 


• ATOM 


179 


CEl 


HIS 


ATOM 


180 


NE2 


HIS 


35 ATOM 


181 


C 


HIS. 


ATOM 


182 


O 


HIS 


^ATOM 


X83 


N 


PRO 




SC84 


CD 


.PRO 


30 >A*Sh 




ICA 


*PRO 


40 VAT^M 


$m 


(CB 


:>pro 


>AT0M 




CG 


:pro 




^88 


C) 


3>R0 


!SE©M 


H<89 


<OZI 


)PRO 


46 *iATOM 


M<9.0 


:Nr- 


ARG 


45 ^ATOM 


3S1 


>CA 


ARG 


'ATOM 


£92 


(CB 


ARG 


>ATOM 


.193 


CG 


ARG 


■ATOM 


194 


CD 


ARG 


40 rATOM 


195 


NE 


*ARG 


50 ^ATOM 


a 96 


CZ 


ARG 


'-ATOM 


"191 


NH1 


:ARG 


ATOM 


"198 


NH2 


ARG 


ATOM 


,199 


C^- 


rARG 


i! ' ATOM 


200 


O. 


:ARG 


55 ATOM 


201 


N 


SER 


ATOM 


202 


CA 


SER 


ATOM 


203 


CB 


SER 


ATOM 


204 


OG 


SER 


. ATOM 


205 


C 


SER 



179 



19D 43.431 101.294 

19D 41.336 100.447 

19D 42.764 104.020 

19D 43.140 104.176 

20D 43.253 104.686 

20D 44.246 105,754 

20D 45.653 105.163 

20D 45.823 103:933 

21D 46.695 106.007 

210 46.524 107.460 

21D 48.070 105.533 

21D 48.872 106.802 

21D 47.894 107.966 

21D 48.482 104.805 

21D 47.772 104.872 

22D 49.582 104.153 

22D 50.239 103.361 

22D 51.295 102.642 

22D 51.903 101.593 

22D 53.312 101.928 

22D 53.724 101.136 

22D 54.744 101.424 

22D 55.480 102.529 

22D 55.112 100.641 

22D 50.958 104.186 

22D 51.530 105.199 

23D 50\953 103.738 

2 3D 51.682 104.447 

23D 50.800 105.481 

23D 50.420 106.658 

23D 49.219 107.076 

23D 51.367 107.553 

23D 50.732 108.460 

23D 4 9.450 108.189 

23D 52.150 103.450 

23D 51.476 102.446 

24D 53.301 103.701 

24 D 54 ..295 .104 ..7 62 

:24D €3Y&66 0.02.^62 

:24D 55.:133 103.322 

24D 55V575 104.085 

:2;4D 52v80.6 1Q2.$M 

:.2:4D 51V830 103.47.4 

*25D 53.097 101:862 

25D 52.279 101.735 

25D 52.718 lOO.SOjS 

25D 51.818 100.14<6 

25D 52.184 98.764 

25D 53.506 98.737 

25D 53.733 98.964 

25D 52.726 99.235 

25D 54.967 ; .98.909 

25D 52.410 102.993 

25D 51.415 103.526 

26D 53.637 103.477 

26D 53.906 104.661 

26D 55.415 104.778 

26D 55.945 103.540 

26D 53.422 105.971 



41.141 1.00 42.24 D 

40.152 1.00 40.01 D 

39.836 1.00 46:41 D 

38.674 1.00 47.83 D 

40.896 1.00 46.10 D 

40.731 1.00 47:27 D 

40.639 1.00 48.99 D 

40.650 1.00 49.37 D 

40:499 1:00 49.15 D 

40.412 1.00 49.41 D 

40.435 1:00 49.49 D 

40.168 1.00 50.24 D 

40.105 1.00 50.42 D 

41.727 1.00 49.09 D 

42.752 1.00 49.95 D 

41.609 1.00 47:61 D 

42:638 1.00 47.59 D 

41:961 1.00 47.80 D 

42.785 1.00 51.80 D 

43.201 1.00 54.28 D 

44.341 1.00 56:17 D 

45.127 1.00 55.95 D 

44.922 1.00 55.63 D 

46.141 1.00 57.96 D 

43.661 1.00 47.10 D 

43.316 1.00 48.31 D 

44.905 1.00 45.90 D 

45.980 1.00 45.89 D 

46.665 1.00 46.36 D 

45.776 1.00 46.84 D 

45.311 1:00 45.78 D 

45.280 1.00 47.59 D 

44.556 1.00 47.94 D 

4.4.565 1.00 46.05 D 

47.032 1.00 4 6.01 D 

47.291 1.00 44.99 D 

47.680 1.00 46.15 D 

A1'.MS 1.00. 44.85 D 

.48*. 711 1.-00 45.28 D 

,49 .112 l .sOO 45; 43 D 

■47-89.8 l.flO 46.89 D 

49:.t8.9,3 IvOO 44.14 D 

49.937 J.V0.O 43.79 D 

50.8.52 1.00 45.31 D 

52.048 1.09 46.33 D. 

52.841 1.-00 42.76 D 

54.005 1.00 42.59 D 

54.532 1.00 41.63 D 

55.150 l.:00 39.85 D 

56.441 1.00 39.83 D 

.57.258 1.00 38.73 D 

56.921 1.00 38.30 P 

52.915 1.00 48.99 D 

53.405 1.00 49. .50 D 

53.077 1.00 51.32 D 

53.892 1.00 55.29 D 

54.160 1.00 55.94 D 

54.619 1.00 60.72 D 

53.272 1.00 55.87 D 
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ATOM 


206 


0 


SER 




ATOM . 


207,. 


N 


HIS 




ATOM 


20.8 


CA 


HIS 


> 


ATOM 


209 


CB 


HIS 


5 


ATOM 


210 


CG 


HIS 




ATOM 


211 


CD2 


HIS- 




ATOM, 


212 


ND1 


HIS 




ATOM. 


213 


CE1 


HIS 




ATOM: 


214 


NE2 


HIS 


10 


ATOM 


215 


C . 


HIS 




atom: 


216' 


0 


HIS 




ATOM . 


217: 


N, • 


ILE 




ATOM. 


218 


GA 


ILE 




ATOM 


219 


CB 


ILE: 


A T~ 

15 


ATOM 


220. 


GG2 


ILE" 




ATOM. 


221. 


CGI 


ILE- 




ATOM* 


222: 


CD 


ILE; 




ATOM' 


223 


G 


ILE- 




ATOM; 


224? 


0 


ILE' 


20 


ATOM: 


2251 


N-i" 


ASNi 




ATOM 


220 


CA 


ASN 




ATOM- 


227: 


CB 


ASN 1 




ATOM 


228 


CG 


ASN 




ATOM 


229 


OD1 


ASN 


25 


ATOM 


230 


ND2 


ASN 




ATOM 


231 


C 


ASN 




ATOM 


232 


0 


ASN 




ATOM 


233 


N 


CYS 




ATOM 


234 


CA 


CYS 


30 


ATOM 


235 


C 


CYS 




ATOM 


236 


O 


CYS 




ATOM 


237 


CB 


CYS 




ATOM 


238 


SG 


CYS 




ATOM' 


239 


N 


SER 


35 


ATOM 


240 


CA 


SER 




ATOft 


241 


CB 


SER 




ATOM 


242 


OG 


SER 




ATOM 


243 


C 


SER 




ATOM 


244- 


0 


SER 


40 


ATOM 


245 


N 


VAL 




ATOM 


246 


CA 


VAL 




ATOM 


247 


CB 


VAL 




ATOM 


248 


CGI 


VAL 




ATOM 


249 


CG2 


VAL 


45 


ATOM 


250 


C 


VAL 




ATOM 


251 


0 


VAL 




ATOM 


252 


N 


MET 




ATOM 


253 


CA 


MET 




ATOM 


254 


CB 


MET 


50 


ATOM 


255 


CG 


MET 




ATOM 


256 


SD 


MET 




ATOM 


257 


CE 


MET 




ATOM 


258 


C 


MET 




ATOM 


259 


0 


MET 


55 


ATOM 


260 


N 


GLU 




ATOM 


261 


CA 


GLU 




ATOM 


262 


CB 


GLU 




ATOM 


263 


CG 


GLO 




ATOM 


264 


CD 


GLU 
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26D 53.242 106.961 

27D 53.199 105.980 

27D . 52.780 107% 207 

27D 53.783 107.5,31 

27D 55.013 108.244 

27D 56.300 107.830 

27D 5.4.9^98 109.567 

27D 56.225 109.940 

27 D; 57.034- 108^905 

27D 51/368 107.255 

27D: 51.07.8 1 08.134 

28D 50.487 106.348 

28D 49V136 106;. 318 

28D> 48.649> 10;4.83;9 

28D 48.346, 104. 24*3 

28D\ 4*V4Q<7) 104V767 

28D; 475/648- W5>.'22Sj 

28D' QBl.'Tm lQ)7/.'13a7> 

28D' 48;;131i 1Qj7V03.G; 

29D< *m:3<m: wm;92&, 

29D> 4£.'2&4? 10&/722 

29D 46.792 110;. 151 

29D 45.786 110.979 

29D 44.614 111.082' 

29D 4=6:239 111.571 

29D 45.114 108.767 

29D 45.210 109.347 

30D 44.002 108.163 

30D 42.831 108.102 

30D 41.653 108.994 

30D 40.495 108.632 

30D 42.358 106.652 

30D 43.592 105 .'563 

31D 41.941 110.161 

31D 40.870 111.095 

31D 41.433 112.303 

31D 42.418 112.937 

31D 40.261 111.549 

31D 39.053 111.794 

32D 41.104 111.635 

32D 40.641 112.062 

32D 41.079 113.504 

32D 40.298 114.046 

32D 40.864 114.370 

32D 41.137 111.193 

32D 42.304 110.774 

33D 40.236 110.934 

33D 40.557 110.145 

33D 39.284 109.784 

33D 38.900 108.335 

33D 40.274 107.225 

33D 40.163 107.008 

33D 41.449 110.961 

33D 41; 304 112.184 

34D 42.370 110.278 

34D 43.268 110.910 

34D 44.691 110.366 

34D 45.370 110.715 

34D 46.731 110.048 



53.976 1.00 55.-71 D 

51.961 1.00 58.03 D 

51.280 1.00 59.69 D 
50.164 1.00 63.53 D. 
50.638 1.00 68.08 D, 
50. 74?" 1.-00 69.51 D 
51.035 1/0,6.70.07 D 
51.363. 1.00 71.29 D 
51/197 1. 00 71>73 D 
50.690 1.00. 57.9,5 D, 
49.868 1.6.6. 59.66 D 
51.103 1.0Q 53v95, d> 
50.:556 1.00 4;9^ li D 
50.397, l.Oo' 4f£.r7& & 
blVlSZ l.QCh 4j6/9,6 D> 
4 9> 50 5, l.'0,0j 4i§: 1£> Q 

1:0.0/ 4£v53 : B 

31^4:0:1 l.-QQ 4]9j;2% © 

5;2>:631 lr:Q,0; ^;§2t © 

5'0/:7i28 H:m 4%r3$ D 

51:38)9! 1:00 4»8:97 D 

51.656 1.00 50; 69 D 

52.458 1.00 51.19 D 

52.083 1.00 52.60 D 

53.559 1.00 50.94 D 

50.434 1.00 47.65 D 

49.351 1.00 47.08 D 

50.837 1.00 47.41 D 

49.972 1.00 47.83 D 

50.336 1.00 48.51 D 

50.108 1.00 46.69 D 

49.850 1.00 44.81 D 

49.071 1.00 43.71 D 

50.899 1.00 51.93 D 

51.242 1.00 54.65 D 

51.983 1.00 54.29 D 

51.186 1.00 56.06 D 

49.915 1.00 55.61 D 

49.818 1.00 55.99 D 

48.886 1.00 55.53 D 

47.572 1.00 55.45 D 

47.281 1.00 56.70 D 
46.078 1.00 57.70 D 
48.520 1:00 58.90 D 
46.419 1.00 54:83 D 
46.382 1.00 54.07 D 
45.476 1:00 53.57 D 
44.298 1.00 52:48 D 
43.533 1:00 51.56 D 
43.625 1.00 51.27 D 
43.313 1.00 50.70 D 
41.524 1.00 50:26 D 
43.378 1.00 53.39 D 
43.289 1.00 53.27 D 
42.706 1:00 53.53 D 
41.747 1.00 53.79 D 
41.908 1.00 56.21 D 
43.211 1.00 57.38 D 
43.339 1.00 60.13 D 
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34D 46.788 108.904 

34D 47.740 110.664. 

34D 42.737 110.535 

34D 41.773 109.771 

35D 43.34.4 111.079 

35D 44.348 112.162 

35D 42.857 110.730 

35D 43.832 111.462 

35D 44.142 112.716 

35D 42.883 109.217 

35D 43.857 108.547 

36D 41.799 108.688 

36D 41.669 107.259 

36D 40.281 106.935 

36D 39.294 107.364 

36D 40.140 105.433 

36D 42.705 106.757 

36D 42.941 107.386 

37D 43.318 105,612 

37D 44.347 105.013 

37D 45.654 104.876 

37D 46.381 106.197 

37D 47.861 105.997 

37D 48.609 107.015 

37D 48.331 104 .807 

37.D 43.922 103.631 

37D 44.245 103.222 

38D 43.220 102.906 

38D 42.721 101.610 

38D 43.385 100.395 

38D 44.884 100.048 

38D 45.683 99.757 

38D 46.892 100.155 

38D 45.164 99.134 

38D 41.227 101.491 

38D 40.745 102.200 

39D 40.532 100.596 

39D 39:115 100:360 

39D 38:322 100:916 

39D 36:861 101.238 

39D 36.293 102.334 

39D 34.786 102:548 

39D 34.225 103:728 

39D 38:909 98.858 

39D 39.079 98:105 

40D 38.645 98:407 

40D 38:482 96.986 

40D 39:360 96.593 

40D 39.138 95.136 

40D .40.828 96.839 

40D 37.033 96.577 

40D 36;305 97.285 

41D 36:622 95.439 

4 ID 35.267 94.924 

41D 34.596 94.587 

41D 33.166 94.132 

41D 34.621 95.794 

4*D 35.263 93.662 

41D 35.996 92.710 



43.865 1.00 60.67 D 

42.900 1.00 58.46 D 

40.358 1.00 53.30 D 

40.241 1.00 50.62 D 

39.287 1.00 54.04 D 

39.222 1.00 54.01- D 

37.943 1.00 53.72 D 

37.016 1.00 53.37. D 

37.800 1.00 53.39 D< 
37.743 1.00 52.92 D 
38.092 1.00 52.49 D 
37.192 1.00 52.82 D 
36.954 1.00 52.88 D 
36.406 1.00 52.84: D 
37.354 i:00 53.43' D 
36.132 1.00 51.27 D 
35:963 1.00 54.29 D 
34.925 1.00 52.15 D 
36.304 1:00 55.22 D 
35.445 1.00 56.98 D 
36.195 1:00 58.29 D 
36.374 1.00 61,75- D* 
36.600 1.00 63.86 D 
36.777 1.00 64.28 D 
36.609 1.00 62.16 D 
34.962 1.00 57.10 D 
33:844 1.00 57.55 D 
35.804 1.00 57.04 D 
35.396 1.00 55.60 D 
35.957 1.00 58.17 D 
36.091 1.00 61:04 D 
34.829 1.00 63.70 D 

34.801 1.00 63.69 D 
33.832 1.00 63.58 D 
35.820 1.00 54.27 D 
36.718 1.00 54.33 D 
35.159 1.00 51.32 D 
35.401 1.00 49.38: D 
34:203 1.00 50.48 D 
34.499 1:00 54:07 D 

33.576 1.00 55.90 D 
33:797 1:00 59.31 D 
33:093 .1.00 59.16 D 
35:545 1.00 47.69 D 

34.577 1.00 48.28 D 
36.775 1.00 44.36 D 
37:071 1.00 40.79 D 
38.283 1.00 40.02 P 
38.661 1.00 36.38 D 
37.947 1.00 38;63 D 
37.347 1:00-41.51 D 
38.052 1.00 43;93 D 
36-784 1.00 39.22 D 
36.974 1.00 36.69 D 
35.640 1.00 36.32 D 
35.885 1.00 34.53 D 
34.727 1.00 37.69 D 
37.831 1.00 37.00 D 
37.561 1.00 36.96 D 
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38.862 


1.0,0 


35.86 


D 
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39.754 


1.00 


34.78 


D 
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4 2D 


35.033 


92.805 
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1.00 34:00 
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1.00 30; 30 
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D 




ATOM 


329 


CD 


ILE 


42D 


37; ; 32 8 
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35.61 
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35.65 
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43.459 
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1.00 


37.12 


D 




ATOM 


351 


CA 


LYS 


45D 


27.522 


86.625 


44.077 
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48D 32.852 85.093 

49D 31.119 84.791 

49D 31.965 84.653 

49D 31.370 83.645 

49D 31.328 82.345 

49D 32.211 83.596 

49D 32.221 85.958 

49D 31.309 86.720 

50D 33.486 86.196 

50D 33.893 87.-363 

SOD 34.795 88.260 

50D 34.666 86.804 

50D 3.5.435 85.864 

51D 34 .-459 87.356 

51D 35.188 86.870 

51P 34.53,5 85.613 

51 D 33.08,1 85.749 

51D 32.053 85.568 

51D 30.719 8,5.626 

51D 32.733 86.00.6 

51D 31.400 86.070 

51D 30.397 8.5.876 

51D 29.071 85.920 

51D 35;320 87.919 

51D 34;397 88.705 

52D 36.481 87.939 

52D 36.728 8.8.884 

52D 38.230 89.112 

5.2D 38.985 87.834 

52D 38.374 86.883 

52-D 40.205 87.791 

52D 36.109 88.302 

52D 35.281 87.401 

53Q 36.513 88.796 

53D 35.947 88.292 

53D 35.661 89^444 

53D 34; 181 89.-754 

53D 33.90,8 §1;20Q. 

530 32; ^13 91; 573 

li@ 3^; §02 91 i 961- 

53D 36;^55 87;241 

£§5 3§i290 86;688 

5£D 37;952 86.953 

54D 38;7§3 85.964 

5gD 40.194 86.537 

54D 40.093 87; 668 

54D 40;802 87\062 

54D 38.907 84;. 649 

5.4D 39.981 84.060 

55D 37.794 84.200 

55D 37.775 82.942 

55D 38.395 82.848 

55D 38; 547 81.738 

56D 38.747 83.971 

56D 39.341 83.924 

56D 40.456 84.9.60 

5£D 41.579 84.714 

56D 42.212 83.662 

56D 4i.832 85.686 



48.397 1.00 32.13 D 

47.015 1.00 34.69 D 

45.841 1.00 32.42 D 

44.840 1.00 33.29, D 

45.430 1.00 32.-59 D 

43.576 1.00 32.86 D 

45.082 1.00; 33.06 D 

44.789 1.00 31.74 D 

44.761 1.00 34.39. D 

43.994 1.00 33.65 D 

44.832 1.00 34.11 D. 

42.804 1.00 34.28 D 

42.956 1.00. 34.75 D 

41.619 1.00 34.63 D 

40.455 1.00 35.49. D 
39.870 1.00. 32.75 B. 

39.456 1.00 34V70 D 
40.382 1.00 ; 34.16 D. 
39.997 1.00 35.08 D 
38.124 1.00 34.32 D 

37.725 1.00 33.74 D ; 
38.668 1.00 36.72 D, 
38.291 1.00 36.53 D 
39.37,4 1.00. 35.70 D. 
39,. 143 1.00 36.85 D, 

38.726 1.0,0 35.40 D 
37.647 1.00 35.51 D 
37.442 1.00 34.31 D 
37.102 1.00 34.28 D 
36.571 1.00 36.05 D 
37.355 1.00 33.44 D 
36.389 1.00 35.88 D 
36.468 1.00 37.26 D 
35.227 1.00 39.55 D 
33.982 1.00 41.9.8. D 
33.030 1.00 44.69 D 
32.950 1.Q0 50.39. D 
33.221 1.0,0, 54.04 D 
33; 310 i;0Q 55.-71 D 
33.347 1 . 0.0, 55.68 D 
33; 253 1.00 4p. 50 D 
32; 2 63 1.Q0 40.7,3 D. 
33.7 v 42 1.00 39.75 P 
33;091 1.00 39.48 D, 
32.828 1.00 40.36 D 
31.793 1.00 38.06 D 
34.i21 1.Q0 38.84 D 
33.847 1.00 40.26 D 
33.915 1.00 41.88 D 
34.420 1.00 41.13 D 
35.146 1.00 40.80 - P 
36.534 1.00 40.97 D 
37.046 1.00 41.71 D 
37.155 1.00 39.30 D 
38.492 1.00 38.72 P 
38.605 1.00 38.26 D 
37.618 1.00 37.24 D 
37.634 1.00 37.37 D 
36.753 1.00 36.12 D 
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30 ATOM 
ATOM 
ATOM 
ATOM 
ATOM 

35 ATOM 
ATOM 
ATOM 
ATOM 
t ll ATOM 

40 ATOM 
ATOM 
ATOM 
ATOM 
ATOM 

45 ATOM 
ATOM 
ATOM 
ATOM 
ATOM 

50 ATOM 
ATOM 
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ATOM 
ATOM 

55 ATOM 
ATOM 
ATOM 
ATOM 
ATOM 



442 C 
443. Oi 
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ASH 
ASN 
N SER 
445 CA SER 
SER 



446 CB 

447 OG 



448. 
449 



453 
454 



.490 
491 
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C 
O 



SER 
SER 
SER 
GLY 



450 N 

451 CA GLY 

452 C GLY 
O. v GLY 
H TYR 

455 CA TJR 

456 CB TYR 

457 §G T A YR 

458 CDl 1YR 
455 CEl T&R 
46Q CQ2 TYR 

461 QE2 ^YR 

462 CZ TYR 

463 OH TYR 

464 C TYR 
O 
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466. N 
467 CA 



TYR 
E>HE 
PHE 
CB PHE 



468 

469 CG PHE 

470 CDl PHE 

471 CD2 PHE 

472 CEl PHE 

473 CE2 PHE 

474 CZ PHE 

475 C PHE 

476 0 PHE 

477 N THR 

478 CA THR 

479 CB THR 

480 QG1 THR 

481 CG2 THR 

482 C THR 

483 O THR 

484 N LEU 

485 CA LEU 

486 CB LEU 

487 CG LEU 

488 CDl LEU 

489 CD2 LEU 
C LEU 
O 
N 



493 CA 

494 CB 



LEU 
ILE 
ILE 
ILE 

495 CG2 ILE 

496 CGI ILE 

497 CD ILE 

498 C ILE 

499 0 ILE 

500 N TYR 



56D 
56D. 
57D 
57D 
570 
57D 
57D 
57D 
58D 
58D 
58D 
58D 
59D 
59D 
59D 
59D 
5§@ 
59D 
59D 
5§D 
59D 
59D 
59D 
59D 
60D 
60D 
60D 
60D 
60D 
60D 
60D 
60D 
6 OD 
60D 
60D 
61D 
61D 
61D 
£1D 
61D 
61D 
6 ID 
62D 
62D 
62D 
62D 
62D 
62D 
62D 
62D 
63D 
63D 
63D 
63D 
63D 
63D 
63D 
63D 
64D 



38.317 

37.497 

38.386 

37.483 

37.066 

36.162 

38,. ill 

39.329 

37.250' 

37.694 

36.621 

35.594 

36.847 

35; 929 

36.590 

36;354 

35,256 

35:022 

37:215 

3?i§?7 
35:899 
35.685 
35.569 
36.260 
34.476 
34.038 
33.286 
31.829 
30.885 
31.401 
29.536 
30; 060 
29.123 
33.121 
32.561 
32.979 
32.072 
32.742 
31.749 
33.823 
31.524 
32.204 
30.276 
29.68.0 
28.157 
27.333 
27.389 
25.895 
30.264 
30.559 
30.464 
30.976 
32.198 
32.660 
33.302 
34.480 
29.836 
29.678 
29.037 



84.140 
85.060 
83.287 
83.333 
81,924 
81.328 
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83.987 
84.525 
85.193 
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I . W IS 
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§7;5f)| 
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87.620 
88; 545 
87:811 
89.146 
89:838 
89.457 
90.020 
88.516 
89:649 
88.138 
88-704 
89.034 
87.970 
90:123 
90.130 
89.667 
8-9.603 
90.651 
91-.524 
92.519 
91.589 
92.866 
92.729 
93.927 
95.043 
93.492 
93.172 
92.253 
94.447 
94 .834 
95.744 
96.199 
94.996 
95.861 
95.587 
96.788 
94.863 
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39.552 
40.639 
41.793 
42.228 
41;330 
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43.170 
43.866 
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46.148 
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47*155 
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50*794 
51.590 
52:801 
51:235 
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53.409 
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56.728 

58.108 

55.975 

55.575 

57.536 

57-334 

58.321 
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.1.00 32.00 

l.iOO 33.68 

1.00 34.70 

1.00 34.77 

1.00 35.68 

1.00 35.08 

1.00 34.88 

1-.00 33.54 

1.00 33.50 

1.00 37.05 

1.00 37.53 

1.0*0 36.52 

1.00 36.16 

1.00 37.0.6 

1.00 35.15 

1.00 37.31 

1.00 38.29 

1.00 36.09 

1.00 35.38 

1.00 36.69 
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93.507 
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93.704 
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35.043 
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38.350 
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59.005 1.00 35.77 D 

60.090 1.00 34.91 D 

60.988 1.00 35.87 D 

61.726 1.00 36.49 D 

62.547 1.00 37.20 D 

61.093 1.00 37.20 D 

61.909 1.00 38.56 D 

62.634 1.00 39.87 D 

63.458 1.00 41.82 D 

57.971 1.00 35.39 D 

57.192 1.00 36.07 D 

57.963 1.00 33.98 D 

56.992 1.00 35:01 D 

57.641 1.00 34.00 D 

58.673 1.00 33.67 D 

58.853 1.00 30.98 D 

59.348 1.00 30.42 D 

56.462 1.00 34.65 D 

55.820 1,00 33.16 D 

56.735 1.00 35.63 D 

56.393 1.00 34.74 D 

57.496 1.00 35.48 D 
58.882 1.00 37.74 D 
59.164 1.00 39.36 D 
59.239 1:00 37:74 D 
59.312 1.00 40.23 D 
55.047 1.00 34.24 D 
54.333 1:00 34:69 P 
54.721 1.00 35.10 D 
53.471 1.00 33.77 D 
53.203 1.00 35:01 D 
53.659 1.00 34.04 D 
52.487 1.00 33.97 D 
52.156 1.00 35.94 D 
50.916 1.00 36.57 D 
49.708 1.00 37,62 D 
49.393 1:00 39.82 D 
48.914 1.00 40.59 D 
48:309 1.00 39:10 D 
47.826 1.00 41:25 D 
47:526 1.00 39.41 D 
51:859 1:00 34:86 D 
51:555 1:00 35:84 D 
51:957 1.00 33.32 D 
51.610 1:00 32.23 D 
52.812 1:00 30.52 D 
52:409 1.00 30.24 D 
53.555 1.00 33.08 D 
54.133 1.00 31.99 D 
53.873 1.00 33.81 D 
50.584 1.00 32.02 D 
50.728 1.00 32.21 D 
49.542 1.00 31.77 D 

48.497 1:00 31.09 D 
47.112 1.00 30.01 D 
46.063 1:00 30.54 D 
47.132 1;00 29.32 D 
45.846 1.00 23.21 D 
48.374 1.00 31.52 D 
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ATOM 560 O ILE 70D 39*264 92.337 48.310 

ATOM 561 N j VAL 71D 38.556 90.204 48.359 

ATOM 562 CA VAL 71D 39.894 89.652 48.195 

ATOM 563 CB VAL 71D 40.321 88.795 49.397 

5 ATOM 564 CGI VAL 71D 41.736 88.264 49.170 

ATOM 565 GG2 VAL 71D 40.276 89.628 50.666 

ATOM 566 C VAL 71D 39.829 88:795 46.937 

ATOM 567 O VAL 71D 39.207 87.744 46.921 

■X ATOM 568 N LEO 72D 40.464 89.275 45.879 

10 ATOM 569 CA LEO 72D 40:460 88:602 44.594 

ATOM 570 CB LEO 72D 39.285 89.128 43:771 

ATOM 571 CG LEU 72D 39.110 88.645 42:338 

ATOM 572 CD1 LEU 72D 38.861 87:143 42:331 

ATOM 573 CD2 LEU 72D 37.945 89:389 41.700 

15 ATOM 574 C LEU 72D 41:773 88.898 43.882 

ATOM 575 O LEU 72D 42.278 90:012 43:954 

ATOM 576 N ASN 73D 4'2:321 87:898 43:0:97 

ATOM 577 CA ASN 73D 43:585 88:050 42:339 

: ATOM 578 CB> ASN 73D 43:390 88 :914 41:234 

20 ATOM 579 CGJ ASN 73D 42:491 88:255 40:213 

ATOM 580 OD1 ASN 73D 42:654 87.079 39:907 

ATOM 581 ND2 ASN 73D 41:540 89.009 39.677 

ATOM 582 C ASN 73D 44.688 88.637 43.356 

ATOM 583 O ASN 73D 45.478 89.470 42.914 

25 ATOM 584 N ASP 74D 44.736 88.178 44.603 

ATOM 585 CA ASP 74D 45.727 88.626 45.573 

ATOM 586 CB ASP 74D 47.124 88.189 45.147 

ATOM 587 CG ASP 74D 47.383 86.732 45.453 

ATOM 588 OD1 ASP 74D 46.941 86.288 46.527 

30 ATOM 589 OD2 ASP 74D 48.030 86.044 44.638 

ATOM 590 C ASP 74D 45.711 90.115 45.868 

ATOM 591 O ASP 74D 46.739 90.719 46.175 

ATOM 592 N ,; TYR 75D 44.523 90.698 45.767 

ATOM 593 CA TYR 75D. 44.333 92.100 46.069 

35 ATOM 594 CB TYR 75D 44.090 92.926 44.804 

ATOM 595 CG TYR 75D 45.368 93.277 44.074 

ATOM 596 CD1 TYR 75D 45.812 92.511 42.989 

ATOM 597 CE1 TYR 75D 47.013 92.794 42.351 

j ATOM 598 CD2 TYR 75D 46.163 94.345 44.501 

40 ATOM 599 CE2 TYR 75D 47.375 94.637 43.870 

ATOM 600 CZ TYR 75D 47.793 93.855 42.794 

ATOM 601 OH- TYR 75D 48.995 94.129 42.171 

ATOM 602 C TYR 75D 43.143 92.224 4 6.992 

ATOM 603 O TYR 75D 42.135 91.555 4 6.808 

45 ATOM 604 N LYS 76D 43.282 93.062 48.008 

ATOM 605 CA LYS 76D 42.203 93.299 48.942 

ATOM 606 CB LYS 76D 42.709 93.225 50.385 

ATOM 607 CG LYS 76D 43.217 91.855 50.787 

»: ATOM 608 CD LYS 76D 43.392 91.753 52.283 

50 ATOM 609 CE LYS 16D 43.816 90.362 52.703 

ATOM 610 NZ LYS 76D 43.672 90.189 54.167 

ATOM 611 C LYS 76D 41.646 94.686 48.644 

ATOM 612 O LYS 76D 42.394 95.659 48.560 

" ATOM 613 N TRP 77D 40.335 94.762 48.441 

55 ATOM 614 CA TRP 77D 39.676 96.032 48.168 

ATOM 615 CB TRP 77D 38.810 95.983 4 6.897 

ATOM 616 CG TRP 77D 39.468 95.492 45.640 

ATOM 617 CD2 TRP 77D 39.717 96.255 44.450 

ATOM 618 CE2 TRP 77D 40.251 95.366 43.490 
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1.00 31.11 
1.00 32.10 
1.00 32.27 
1.00 32.02 
1.00 31. "98 
1.00 32.86 
1:00 33.28 
1.00 33:70 
1.00 33.37. 
1.00 32:53 
1.00 32.64 
1.00 31:36 
1:00 31:51 
1:00 34:48 
1.00 35:7,6 
1:00 35:95 
1:00. 34:85 
1:00 34:35 
1:00 35:52 

1:00 36:76 
1.00 33.15 
1.00 34.88 
1.00 34.38 
1.00 35.59 
1.00 34,82 
1.00 35.59 
1.00 34.88 
1.00 33.21 
1.00 36.74 
1:00 34.33 
1.00 32.04 
1.00 34.42 
1.00 33.61 
1.00 33.31 
l'.OO 36.58 
1.00 33.13 
1.00 35.14 
1.00 34.19 
l.OO 37.25 
1.00 38.32 
1.00 39.25 
1.00 32.51 
1.00 34.66 
1.00 32.16 
1.00 31.29 
1.00 28.63 
1.00 26.38 
1.00 27.45 
1.00 26.33 
1.00 28.04 
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77D 39.536 97.604 

77D 39.858 94.214 

77D S 40.323 94.129 

77D 40.610 95.776 

77D 39.889 98.018' 

77D 40.422 1 97.102 

77D 38.745 ?96.336 

77D 38.015 95.461 

78D 38.773 "97.582 

78 b 37.898 98.011 

78D 38.583 97.915 

78D 37.881 98.709 

78D 36.571 -98.405 

78D 38.486 99:823 

78D 35.870 99.196 

78D 37.793 !00.627> 

78D 36.480 100.314 

78D 37.438 99.456 

78D 38V204 100.313 

79D 36.183 99:718 

79D 35.620 101.051 

79D 35.361 101.388 

79D 34:320 101.121 

79D 33.622 100.119 

80D 34.019 102.301 

80D 32.763 102.531 

80D 32.893 103.684 

80D 33:690 103:346 

80D 34.926 103.945 

80D 33.192 102.459 

80D 35.661 103.668 

80D 33.913 102.171 

80D 35.152 1021780 

80D 31.771 102.926 

80D 32.170 103.439 

81D 30.486 102.672 

BID 29".447 103.013 

81D 281 112 102:401 

81D 271 997 100:922 

8'1D 28:077 - 99:976 

BID 27:808 100:510 

BID 27.960 r 98:61.7 

BID 271689 T 99, 151 

BID 27.764 98:204 

BID 29.285 104.533 

BID 29.500 105.257 

82D 28.892 104.999 

82D 28.713 106.444 

82D 28.523 106.767 

82D 29.001 108; 227 

B2D 28V 664 108.626 

82D 28V349 110.049 

82D 29.423 110V581 

82 D 27.484 106,957 

82D 26.424 106.320 

83D 27.637 108.109 

83D 26.533 108.706 

83D 26.606 108.251 

83D 27.874 108.711 
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83D 27.936 109-985 

83D 29.098 110.419. 

83D 28.981 107,. 867 

83D 30.1477: 108.299 

83D 30.206 109:578, 

83D 31.350 110.011 

83D 26.594 110.236 

8 3D 27.659 110.826 

84D 25.429 110:869 

84D 25.316 112.324 

84D 24.456 1X2:793 

84D 24:164 114.297. 

84D 23:071 114.699 

84D 23.125 1T4.237 

84D 22.162 115.484 

84 D 24 . 64 6 11^:757 

84 D 23.523 11-2:348 

85D 25:325 11)3:583} 

85D 24.742 114:029 

85D 25:814 1M:52& 

85D 251149 11*5:062 

85D 26.780 113.389 

85D 23.724 115.147 

85D 23.988 116.107 

86D 22.559 114.987 

86D 21.462 115.952 

86D 20.229 115.337 

86D 20:402 114.949 

86D 19.870 116.029 

86D 20.535 1171383 

86D 22.018 117.323 

86D 211120 116.264 

86D 20.152 115.722 

87D 21.914 117.116 

87D 21.653 117.425 

87D 22.011 116.277 

87D 23.160 115.831 

88D 21.030 115.786 

88D 21.289 114.699 

88D 201407 114.840 

88D 19.090 114.395 

88D 21.038 113.340 

88D 21.273 112.293 

89b 20.532 113.362 

89b 20*. 268 112.139 

89D 18.839 112.121 

89D 17.740 112.029 

89D 17.922 110.833 

89D 16.627 110.302 

89D 15.884 109.473 

89D 16.315 1091068 

89D 14.691 109.081 

89D 21.250 112.098 

89D 22.226 112.860 

90D 20.996 111.212 

90D 21.865 111.084 

90D 23.211 110.513 

90D 21.240 110.195 

90D 20.405 109.341 



54.359 1.00 40.79 D 

54.994 1.00 40.62 D 

53;. 885 1.0.0 39:7.6 6 

54.517 1.00 41.68 . D 

55.070 1.00 42.16 D 

55.681 1.Q0 41.02 D 

51.571 1.0,0 40.59 D 

51.3,68 1:00 40.43 Q 

51:702 1.00 41:04 D 

51.687 1:00 41:84 D 

50.510 1.00 44:34 D 

50:522 1:00 49:23 D 

49.541 1:0.0 52:74 D 

48:376 1.00 54.2? D 

49:928 1:00 54:69 D 

52:990 1: 0.0 40:03 D 
53.282 . 1:00 3B:m : D 

53:774 i:00 39:37 D 

55:025 1:00 40:47 D 

55 : 998 i:oo 40:i3 b 

57:263 1:00 37:58 D 

56.319 1.00 36.90 D 

54.816 1.00 42.17 D 

54.091 1.00 41.84 D 

55.446 1:00 42156 D 

55.394 1.00 43.52 D 

54.713 1.00 43.92 D 

53.237 1.00 45.54 D 

52.284 1.00 43.64 D 

52.523 1.00 44132 D 

52.391 1.00 44.91 D 

561857 1.00 45149 D 

57.410 1.00 45.85 D 

57.494 1.00 45.28 D 

58.889 1.00 45.57 D 

59.826 1.00 46.67 D 

59.873 1.00 47.07 D 

60.577 1.00 48.07 D 

61.519 1.00 49.55 D 

62.764 1100 48.09 D 

62.489 1.00 52.48 D 

60.877 1.00 49.64 X> 

611498 1100 49.19 D 

591646 1.00 49.72 D 

58.899 1.00 48.68 l D 

58.353 1.00 50.86 D 

591406 1.00 52.86 D 

60.339 1.00 54.79 D 

60.764 1.00 56.51 D 

60.029 1.00 57.37 ID 

58.837 1-00 56.45 D 

60.463 1.00 57.89 D 

57.740 1.00 48.17 D 

57.716 1.00 48.21 ;D 

56.779 1.00 46.72 D 

55.613 1.00 44.65 D 

56.031 1.00 44.08 D 

54.545 1.00 43.04 D 

54.850 1.00 41.51 D 
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91D 21.632 110.417 

91D 21.145 109.603 

91D 20.830 110.462 

91D 20.442 109.558 

91D 19.699 111:438 

/91D 19.344 112.356 

91D 22.230 108.583 

91D 23.390 108.944 

92D 21:857 107.315 

92D 22.830 106.283 

92D 22.594 105.006 

92D 22.904 105.184 

92D 22.763 105:935 

92D 21.690 105.657 

93D 23.912 105.972 

93D 23.995 105.607 

93D 24.769 106.671 

'93D 24.110 108.036 

93D 24.514 109.009 

93D 23.873 110.256 

93D 23.045 108.341 

93D 22.392 109.580 

93D 22.811 110.535 

93D 22.180 111.769 

. 93D 24.750 104.278 

<93D 251964 104.229 

94D 24:008 103.214 

94D 24.544 101.869 

94D 25.080 101.163 

94D 25.513 99.999 

94D 23.492 100.999 

94 D 22.951 101.651 

95D 25.046 101.858 

95D 25.567 101.293 

95D 24.539 101.396 

95D 23.369 100.481 

95D 23.037 99.638 

. 95D 22.373 100.358 

I 95D 21.477 r 93YA1Q 

J95D 21.855 ! 99V026 

v.95D 26.835 102'. 041 

iS5D 2;7.372 10:1.89.5 

T>96D 27.312 102.845 

T96D 28.534 103.614 

96D 28.203 105.074 

96D 27.777 105.331 

96D 27.330 106.7,59 

96D 26.115 1,07.033 

96D 28.201 107.603 

9.6D 29.371 103. 515 

9,6D 28.907 103.006 

97D 30.605 104.001 

97D 31.470 103.951 

97D 32.582 102.883 

97D 33.649 103.413 

97D 32.044 101.626 

97D 32.176 105.280 

97D 32.218 106.110 

98D 32.723 105.480 



53.292 1.00 42.02 D 

52.175 1.00 41;76 D 

50.932 1.00 40.76 D 

49.764 1.00 39.10 D 

51:245 1.00 40:98 D 

50.090 1.00 40.71 D 

51.793 1.00 40.39 D 

51:615 1.00 40.05 D 

51.673 1.00 40:51 D 

51.310 1.00 40.78 D 

52.120 i: 00 38.14 D 

53.485 1:00 35.99 D 

49.828 1.00 41.54 D 

49.297 1.00 42.68. D 

49.164 1.00 41.16 D 

47.751 1.00 40.72 D 

46.963 1.00 41.96 D 

46.999 1.00 44.64 D 

47.922 1.00 46.34 D 

47.993 1.00 46.11 D 

46.143 1.00 45.31 D 

46.205 1:00 45.89 D 

47.131 1.00 48.13 D 

47.186 1.00 46.00 D 

47.786 1.00 40.66 D 

47.566 1.00 39.98 D 

48.088 1.00 38.64 D 
48.247 1.00 37.73 D 
46.999 1.00 39.66 D 
47.059 1.00 35.82 D 
48.929 1.00 36.43 D 
50.547 1.00 39.15 D 
45.868 1.00 38.63 D 
44.637 1.00 39.42 D 
43.510 1.00 40.91 D 
43.684 1.00 43.86 D 
44. ,6 92 1.00 45.44 D 
42.738 1.00 45.86 D 
4 3 .155 l ; 0.0 45 . 81 D 
44*. 338 1.00 46.74 D 
44.277 1.00 38.27 D 
4t3*.18.5 1.00 38; 98 D 
45'. 218 1. PQ 37'. 66 D 
45.032 1..00 37.52 D 
L 44.749 1.00 39% 24 D 
43.317 1.00 41.81 D 

43.089 1., 00 42.3.8 P 
43.235 1.00 42.36 D 
42.775 1.00 41.5.6 D 
46.289 1.00 36.92 D 
47.304 1.00 38.19 D 
4 6.232 1.00 37.24 D 
47.400 1.00 37.23 D 
47.253 1.00 36.05 D 
46.458 1.00 32.20 D 
.46.593 1.00 34.02 D 
47,589 1.00 39.66 D 
46.680 1.00 39.34 P 
48.783 1.00 40.43 D 
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49.957 1.00 31.63 D 

49.171 1.00 30.32 D 

49.237 1.00 27.80 D 
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51.513 1.00 34.94 D 
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45.847 1.00 37.32 D 
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43.566 1.00 35.91 D 
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112D 42.832 106.000 

112D 44.076 106.557 

113D 40.645 103.974 

113D 39.661 103.643 

113D 39.653 102.126 

1-13D 38.877 101.334 

113D 37.534; 101.022 

113D 39/487 100.901> 

113D 36.815 100.292 

1T3D 38.77-2. 100.168 

113D 37.436 99.864 

113D 38.270 104.103 

113D 38.016 104.417 

114D 37.382. 104. '156 

114 D 35:999 104U531' 

1T4D' 35V6T0: 105.936 

H4D> 34VI36 106.1>93 

114© 36;37j6: 106:965 

114D 35::B79 103:510 

mm 35:5^6 ro&sxa 

115D 3 4. .07* 103:082 

115D 33.255 102.103 

USD 31.835 102.538 

USD 31.214 103.267 

116D 31.335 102.098 

116D 29.966 102.366 

116D 29.892 103.420 

116D 28.459 103.812 

116D 28:423 104:832 

1I6D 26.984 105:200 

116D 26.941 106.222 

116D 29.437 101:033 

116D 30.026 100.4 09 

117D 28.353 100.585 

117D 27.762 99.269 

117D 26.739 98.954 

117D 26.350 97.501 

117D 25.288 971276 

117D 24.659 951909 

117D 23.439 95.830 

117D 27.088 99.342 

117D 26.803 100.397 

118D 26.776 98.288 

118D 26.097 98.601 

11 8 D 27.060 98.389 

118D 27.382 97.013 

118D 27.917 96.860 

118D 29.712 96.808 

118D 24.817 97.846 

118D 24.172 97.795 

204D 381087 69.144 

204D 38.266 69.808 

204D 39,550 69.288 

204D 38.338 71.324 

204D 35.956 68.124 

204D 35.075 68.822 

204D 37.070 67.338 

204D 37.267 67.850 

205D 35.827 67.572 



46.149 1.00 37.03 D 

47.353 1.00 43.03 D 

45.070. 1.00 36.3^3 D 

44.051 1.00. 3 # 6..32, D 

43.802 1.00 3.3.39 D 

4 4.831 I'.OO 33/68 D. 

44.623 1.00 32.68. D 

4 6.005 1.00, 31:95 D 

45;561> 1.00 32.07 D 

46.950 1.00 31.07 D 

4 6.725 1.00 31;20 D 

44.45:4 1.00 37:28; D 

45.619 1.00 37; 88, D 

43.4.70 1.00 38.19. D 

43:701 l;00 39:37' D 

4^3.156 i:00 41:84 D 

43:233 1:00 41>:72 D 

4'3.°982 i:00 4*3:04 D 

42: 948 i:00 39:00 D 

41:847; 1:00 4$:'i2 D 

431540 1:00 39. 4 39 D 

42.872 1.00 39:84 D 

42.585 1.00 40.57 D 

43.363 1.00 37.96 D 

411434 1.00 40.96 D 

41.030 1.00 44.38 D 

39.927 1.00 45.69 D 

39.574 1.00 48.45 D 

38.435 1.00 52:22 D 

38.045 1.00 55.49 D 

36.920 1.00 56.81 D 

40.521 1.00 45.21 D 

39.641 1.00 45.69 D 

411055 1.00 46.45 D 

40.743 1.00 49.63 D 

41.804 1.00 47160 D 

41'.861 1.00 45.85 D 

42.907 1.00 46.74 D 

42.845 1.00 45.21 D 

43.651 1.00 46.48 D 

39.387 1.00 51.95 D 

38.821 1.00 52.94 . D 

38.722 1.00 56.26 D 

37.459 1.00 60.51 D 

36.218 1.00 62.19 D 

35.788 1.00 64.16 D 
34.069 1.00 71.85 D 
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86.504 82.833 

87.564 83.427 
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226D 38.517 101.679 

226D 37.333 102.528 

226D 37.168 103.34.6 

226D 35.756 103.841 

226D 35.111 104.302 

226D 35.262 103.751 

226D 37.447 103.474 

226D 38.339 104.322 

227D 36.536 103:329 

227D 36.534 104:161 

227D 35.617 103.533 . 

227D 34.123 103.712 

227D 33:242 102.871 

227D 32.973 101.708 

227D' 32.791 103:457 

227D 36.064: 105.' 589 

227D> 36:213 106:508 
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228D 34:990 107.048 
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228D 35.521 107.304 
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230D 33.816 108.422 

230D 34.246 108.317 

230D 33.682 107.002 

230D 33,777 105.969 

230D 35.781 108.352 

230D 36.648 108.024 

231D 33.048 107.054 

231D 32.482 105.846 

231D 33.592 105.011 

231D 33.582 104.738 

232D 34.554 104.620 

232D 35.706 103.841 

232D 36.991 104.500 

232D 37.022 104.520 

232D 35.648 102.391 

232D 36.671 101.719 

233D 34.446 101.915 

233D 34.257 100.539 
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233D 35.665 98.682 
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234D 35.222 98.925 

234D 34.914 99.472 

234D 35.582 100.798 

234D 35.019 101.996 



80.601 1.00 39.77. D 

80.505 1.00 40.94 D 

81.788 1.00 41.93 D 

81:979 1.0.0 43:59 D 

81 ; 036 1.00 44:46 D 

83.207 1.00 43.95 D 

7.9.312 1:00 40.33 D 

79.275 1:00 40.17 D 
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78.155 1.00 43.29 D 
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77.765 1.00 43.13 D 

76.862 1.00 44.45 D 

77.336 1.00 44.84 D 

78.525 1.00 49.54 D 

75.405 1.00 43:87 D 

74.805 1.00 45.29 D 

74.832 1.00 42.76 D 

73.450 1.00 41.61 D 

72.931 1.00 41.02 D 

73.601 1.00 38.36 D 

73.417 1.00 42.39 D 

71.844 1.00 45.00 D 

71.764 r.00 40.31 D 
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71.483 1.00 40.51 D 

72.898 1.00 40.68 D 
71.462 1.00 41.72 D 
71.569 1.00 43.25 D 
71.755 1.00 42.19 D 
72.194 1.00 40.50 D 
72.300 1.00 42". 98 D 
71.100 1.00 41.32 D 
71.191 1.00 39.65 D 
71.583 1.00 37.33 D 

69.899 1.00 37.54 D 
68.854 1.00 35.94 D 
67.459 1.00 34.56 D 
67.175 1.00 35.07 D 
67.623 1.00 33.43 D 
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234D 35.641 103,220 

234D 36.789 100.856 

234D 37.422 102:075 

234D 36.841 103.254 

234D 37.451 104:460 

234D 36.730 98.828 

234D 37.339 97.817 

235D 37.325 99.896 

235D 38.762 99.968 

235D 39.164 101.410 

235D 40.570 101.542 

235D 39.240 99.057 

235D 40.227 98.339 

236D 38.552 99.081 

236D 38.954 98:239 

236D 38.253 98.673 

236D . 38:692 100.015 

236D 38.139 101.174 

236D 39.712 100.126 

236D 38.599 102:422 

236D 40.181. 101.368 

236D 39.626 102.520 

236D 38.671 96.781 

236D 39.445 95.905 

237D 37.562 96.522 

237D 37.204 95.160 

237D 35.832 95.131 

237D 38.284 94.594 

237D 38.739 93.467 

238D 38.698 95.390 

238D 39.728 94.978 

238D 39.937 96.059 

238D 38.876 96.088 

238D 41.068 94.676 

238D 41-613 93.589 

239D 41.601 95.647 

239D 42.880 95.472 

239D 46.392 ,96.821 

23SB 43; 470 97; 928 

23SD 43.993 99.201 

239D 4.4.381 97.503 

2390 42.78:7 94; 4 6:4 

239J5 43.762 93.773 

24QD 41.621 94.380 

24 OD 41". 443 93.414 

240D 41.626 91.998 

•240E> 42.124 91.117 

241D 41.225 91.773 

241D 41.369 90.455 

241D 40.536 90.357 

24-1D 40.945 89.223 

2410 39.639 88.715 

241D 39.598 90.099 

241D 42.837 90.181 

241D 43.371 89.130 

242D 43.485 91.137 

242D 44.894 91.003 

242D 45.381 92.249 

242D 44.652 92.653 
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67.385 1.00 34.92 D 

66.481 1.00 32.02 D 

66.239 1.00 34.50, D 

66.692 1.00 34.27, D. 
66.449 1.00 .32.28 D 
68.995 1.00 35.98 D 
68.645 1.00 36.04 D 
69.507 1.00 36:62 D 

69.693 1.00 36.30 D 
69.984 1.00 38.72 D 
69.990 1.00 44.86 D 
70.822 1.00 37.25 D 
70.665 1.00 38;20 D 
71.962 1.00 36.37 D 
73.081 1.00 34.77 D 
74.368 1.00 33.54 . D 
74.853 1.00 34.69 D 
74.322 1.00 32:82 D 

75.792 1.00 34.50 D 
74.717 1.00 34.84 D 
76.195 1.00 34.89 D 
75.657 1.00 36:26 D 

72.793 1.00 34.90 D 
73.177 1.00 35.45 D 
72.111 1.00 34.54 D 
71.757 1.00 35.52 D 
71.069 1.00 34.83 P 
70.828 1.00 34.13 D 
71.016 1.00 35.56 D 
69.844 1.00 33.20 D 
68.886 1.00 33.60 D 
67.817 1.00 30.65 D 
66.885 1.00 31.67 D 
69.545 1.00 34.05 D 
69.389 1.00 35.64 D 
70.278 1.00 35.05 D 
70.945 1.00 35.33 D 
71.456 1.00 3,7:23 D 
70; 397 1.00 38; 11 D 

71. P49 1.00 39.42 D 
69.245 1.00 38.19 D 

72. QP6 1.00 3.5.06 P 
72.389 1.00 36.37 D 
72.721 1.00 34.28 P 
73.793 1.00 33.64 D 
73.260 1.00 33.90 P 
73.959 1.00 .33.47 D 
72.013 1.00 33.16 D 
.7.1.404 1.00 33v25 D 
70.118 1.00 32.59 D 
69.184 1.00 31.55 P 
68.050 1.00 32.58 D 
66.901 1.00 29.63 D 
71.101 1.00 32.66 D 
71.469 1.00 32. t 42 D 
70.437 1.00 33.83 D 
70.090 1.00 33.05 D 
69.342 1.00 31.47 D 
68.052 1.00 33.85 D 
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93.787 67.390 

91.465- 67.103 

90.787 71.345 
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'81.309 77.411 
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82.458 78.408 

:82.250 79.502 

83.663 77.998 

84.880 78.798 

84.651 80.220 
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85.637 79.799 
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85:543 78.884 
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85.174 78.012 
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94.561 76.046 
93:833 76.034 
95.873 76.252 
96.608 76.4i8 
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257D 48.786 . 97.405 

257D 47.560 98.301 

257J) 48.822 96.439 

257D 47; 607 95.539 

257D 48.843 97:547 

257D 49.765 98.358 

258D 47.878 97.421 

258D 47.874 98:231 

258D 47.294 97-402 

258D 47.970 96:028 

258D 47.360 95.274 

258D 49.469 96:203 

258D 47:167 99:584 

258D 46:426 99.825 

259D 47:402 100:459 

25 9D 46:846 101:80:4 

259D 47:906 102:798 

259D 4*7:302 10.4:009 

259D 45:559 102:097 

259D '45 : 560 102: 225 
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260D 42.934 102.611 

260D 43.164 103.939 
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261D 43.962 104.810 

261D 44.043 106.200 

261D 44.868 107.022 

261D 44.822 108.523 
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261D 42.942 109.705 
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262D 45.650 105.465 
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264D 41.455 107.834 

264D 40.743 108.384 
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77.832 1.00 33.85 D 

78.935 1.00 31.78 D 

79.039 1.00 32.99 D 

75.221 1:00 35.-79 D 
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74;314 1;00 36:82 D 

73:095 1.00 38.72 D 

71:938 i.00 37.33 D 
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70.589 1:00 37.05 D 

71:567 1.00 35.75 D 
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72:235 1:00 37:65 b 
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72.029 1.00 38:33 D 
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70.948 1.00 36.15 D 
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65.810 1.00 39.27 D 

65.967 1.00 40.06 D 
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66.084 1.00 38.01 D 

67.^516 1-00 36.20 D 

66.599 1.00 36.69 D 

.67.136 1.00 33.82 «D 

66.265 1.00 32.74 D 

67.182 1.00 31.82 D 

.66.401 l.OO 37.84 D 

65.275 1.00 40.14 D 

67.502 1.00 38.18 { D 

67.462 1.00 36.98 D 

68.897 1.00 36.34 D 

68.861 1.00 35.48 D 

69.561 1.00 34.31 D 

66.664 1.00 37.72 D 

65.827 1.00 38.02 D 
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265D 42.701 108.218 

265D 43.282 109.373 

265D 44.343 110.021 

265D 43.801 110.408 

265D 43.902 109.130 

265D 43.876 110.013 

266D 44.449 107.941 

266D 45.125 107.676 

266D 44.482 106.774 

266D 44.790 106.903 

266D 46.508 107.126 

266D 47.459 108.086 

267D 43.614 105.856 

267b 43.021 104.952 

267D 42.399 103.748 

267D 41.873 102.865 

267D 41.991 105.549 

267D 41.033 106.187 

268D 42.186 105:346 

268D 43.460 104.898 

268D 4i;286 1051842 

268D 42.176 105.896 

268D 43.575 105.811 

268D 40.133 104.860 

268D 39.171 105.155 

269D 401251 103.688 

269D 39.247 1021633 

269D. 391931 1011256 

269D 40.967 101.003 

269D 41.968 100.042 

269D 42.917 99.793 

269D 40.942 101.713 

269D 41.882 101.476 

269D 42.867 100.515 

269D 43.806 100.293 

269D 38.143 102.733 

269D 37.217 101.926 

270b 38.246 1031727 

270D 37.24'4 1031939 

270b 371762 103:429 

270b 361918 105.435 

270D 371562 106.248 

27 lb 351917 1051796 

27 ib 351530 107.202 

271b 34.029 107.373 

271D 33.610 107.192 

271D 33.817 105.776 

271D 33.323 104.816 

271b 34.546 105.641 

271D 35.861 107.793 

271D 351021 108.446 

272D 37.076 107.563 

272D 37.480 108.100 

272D 36.523 107.794 

272D 36.160 106.644 

273D 36.116 108.819 

273D 35.193 108.623 

273D 33.773 108.449 

273D 32.845 108.251 



66.908 1.00 38.76 D 

66.234 1.00 41.55 D 

67.132 1.00 4l;67 D 

68.388 1.00 44.0.6 D 

64.861 1.00 43.21 D 

64.007 1.00 44.21 D 

64.633 1.00 44.13 D 

63.369 1.00 44.73 D 

62.319 1.00 44.19 D 

61.129 1.00 44.18 D 

63.667 1.00 46.49 D 

64.886 1.00 51.76 D 

62.730 1.00 41.96 b 

61.753 1.00 40.12 D 

621445 1.00 39.92 D 

61.474 1.00 40.81 D 

60.804 1.00 38.99 D 

61.229 1.00 39.65 D 

59.490 1.00 38.44 D 

58.904 1.00 37.65 t> 

58.442 1.00 35.89 D 
57.201 1.00 36.08 D 
57.725 1.00 37.44 D 
58.233 1.00 35.37 D 
57.525 1.00 36.17 D 
58.850 1.00 35.01 D 
58.724 1.00 35.'51 D 
58.804 1.00 34109 D 
57.722 1100 31.19 D 
57.900 1100 33.14 D 
56.907 1.00 30.62 D 

56.516 1.00 33.10 D 

55.517 1.00 31.98 D 
55.719 1.00 35.23 D 
54.740 1100 35.61 D 
59.777 1.00 37.76 D 
59.792 1.00 36.54 D 
601655 11 00 39138 D 
611694 1100 41106 D 
631044 1100 36.90 D 
611769 1100 42.23 D 
611103 1100 42.39 D 
62.568 1.00 42182 D 
62.709 1.00 42.42 D 

62.443 1.00 41.11 D 
601992 1.00 41.38 D 
60.485 1.00 43.54 D 
61.073 1.00 43.51 D 
59.378 1.00 45.29 D 
64.079 1.00 41.04 D 
64.676 1.00 42.09 D 
64.568 i:00 4l;01 D 
65.859 1.00 41.41 D 
67.002 1.00 42.42 D 
67.213 1.00 44.08 D 
67.749 1.00 42.70 D 
68.869 .1.00 42.29 D 
68;376 1.00 40.99 D 
69.163 1.00 38.45 D 
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273D 35.242 109.805 

273D 36.730 109.813 

274D 33.606 108.497 

27 4D 32.290 108.347 

274D 32.098 109.389 

274D 31.816 110.766 

274D 30.734 110.930 

27 4 D 32.672 111.672: 

274D 31.964 106.945 

274b 31.084 106.761 

275D 32.673 105.952 

275D 32.393 104.579 

275D 33J 334 103:873 

275D 34.151 104:491 

276D 33.198 102: 551 

276D 34.024 101:724. 

276D 33:678 100 .251 

276D 32:772 ? 99. 804* 

2776 34:419 99.428 

277D n:ii5 ?M:Mt 

27 7 D 33:348 ^97:626 

277D 3i: 989 98.257 

277D 30.915 97.634 

277D 31.797 99.529 

277D 29.674 98.273 

277D 30.566 100.173 

277D 29.506 99.547 

277D 35.443 97.148 

277D 36.401 97.362 

278D 35.455 96.174 

278D 34.378 -95.886 

278D 36.587 95.269 

278D 351987 94.178 

278D 35.064 94.973 

278D 37.185 94.723 

278D 38.405 94.743 

279D 36.338 94.252 

279D 36.834 931698 

279D 35.688 931429 

279D 36.129 92.746 

279D 36.081 91.361 

279b 36.459 90.723 

279D 36.575 93.484 

279b 36.955 92.855 

279D 36.890 91.473 

279D 37.240 90.829 

279D 37.837 941631 

279b 38.833 94.178 

280D 37.563 95.931 

280D 38.441 96.921 

280D 37.625 98.134 

280D 36.739 971887 

280D 35.742 99.022 

280D 37.599 97.737 

280D 39.579 97.381 

280D 40.531 97.989 

281D 39.4 99 97.101 

281D 40.568 97.520 

281D 40.020 98.275 



69.844 1.00 42.74 D 

70:891 1.00 44:12 D 

67.063 1.00 39:75 D 
66.496 1.00 40:44 D 
65:397 1.00 45:10 D 
65.965 1:00 47.73 D 
66.567 1.00 49.54 D 
65.834 1.00 50.45 D 
66.001 1.00 40.95 D 
65:155 1.00 39.38 D 
66.535 1100 40.80 D 
66.155 1.00 42.71 D 
651194 1.00 43.28 D 
64.498. 1:00 43.35 D 
65 : 161 LOO 42.77 D 
64:303 1100 40:83 D 
64.429 LOO 40;58 b 
65: 186 1:00 37:62 D 
631693 HOG 33:1^2 b 

S3 :ibo 1:6b b 

621468 i:00 34199 D 

62.470 1.00 37.51 D 

63.110 1.00 37.58 b 

61.922 1.00 37.52 . D 

631207 1.00 37.51 D 

62.016 1.00 34166 D 

62.658 1.00 37.24 D 

63.772 1.00 36.81 D 

63.027 1.00 35.89 D 

64.689 1.00 34.80 D 

"65.652 1.00 32.65, D 

64.889 1.00 33.98 D 

65.762 1.00 32.52 D 

66.644 1.00 34.07 D 

63.589 1.00 33.61 D 

63.412 1.00 34.87 D 

62. '679 1.00 32.40 D 

61.422 1100 33.33 b 

60.444 1,00 31.83 D 

59.162 1.00 29.53 D 

59.041 r.00 30.23 D 

57.856 1.00 29.19 D 

58.064 1.00 28.64 b 
56.871 1100 28.57 D 
56.779 1.00 31.12 D 

55.617 1.00 32.16 D 
60.753 1.00 33.38 D 
60.191 1.00 32.71 D 
60.808 1.00 33.56 D 
60.196 1.00 32.72 D 
59.737 1.00 30.95 D 
58.510 1.00 33.52 D 
58.351 1.00 30.68 D 
57.264 1.00 27.93 D 
61.094 1.00 32.93 D 

60.618 1.00 3.6.67 D 
62.388 1.00 33.23 D 
63.279 1.00 33.80 D 
64.508 1.00 33.20 D 
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41.145 

39.370 

40.288 

41.440 

42.635' 

40.856 

41.608 

40.726 

42.088 

43.108 

41.334 

41.684 

42.463 

43.687 

41.749 

42.362 

41.286 

4i; 831 

40.728 

41.315 

42.049 

43.369 

44.457 

43.023 

43.958 

43:304 

44.204 

44.904 

45.786 

44.402 

45.281 

45.969 

46.839 

45.210 

46.318 

45.039 

46.182 

45.715 

47.075 

48.291 

46.472 

47.249 

46.35'6 

47.142 

46.318 

45. 600 

46.420 

48.010 

49.192 

47.330 

47.932 

46.842 

45.934 

46. 188 

44.958 

48.899 

50 .033 

48.459 

49.308 



98.576 
99.584 
100.460 
96.356 
96.327 
■95.402 
-94.232 
93.337 
93.468 
92.799 
93.590 
92.910 
93.761 
93.836 
94.428 
95.249 
95.916 
96.429 
96.862 
97.150 
95.952 
96.303 
96.390 
97 . H5 
98.141 
99.096 
1001260 
100.299 
101.340 
101.291 
102.336 
102.353 
103.384 
97.534 
97.996 
96.500 
95.853 
941810 
.9$ 1207 
951239 
94.638 
94.005 
$3:i45 
92.398 
91.341 
91.631 
90.108 
94.995 
94.800 
96.055 
97.052 
97.864 
. 97.007 
95.787 
97.566 
98.023 
98.188 
98.669 
99.640 



65.490 

64.044 

63.177 

63.724 

63.422 

64.441 

64.890 

65.744 

63.655 

63.687 

62.567 

61.339 

60.362 

601448 

59.456 

58.414 

57.559 

56.247 

55.303 

53.944 

53.456 

58.844 

58.272 

59.834 

60.273 

61.271 

61.615 

621816 

63.101 

60.706 

601982 

621179 

62.444 

60.889 

60.632 

61.701 

62.324 

63.333 

61.262 

61.370 

60.224 

59.173 

58.269 

57.173 

56.448 

55.499 

56.905 

58.302 

58.021 

57.877 

56.998 

56.285 

55.426 

55.293 

54.878 

57.661 

57.199 

58.736 

59.405 



1.00 30.45 
1.00 33.58 
1.00 31.12 
1.00 35.77 
1.00 37.82 
1,00 35.65 
1.00 34.08 
1.00 31.21 
1.00 32.63 
1.00 29.37 
1.00 32.26 
1.00 31.03 
1.00 32.97 
1.00 35.49 
1.00 33.10 
1.00 33.40 
l.'OO 33.97 
1.00 34.36 
1.00 34.63 
1.00 33.62 
1.00 30196 
1.00 35.20 
1.00 35.09 
1.00 36.42 
1.00 34.23 
1.00 36.53 
1.00 35.00 
llOO 34.50 
1.00 34.12 
1.00 35.00 
1.00 36.73 
1.00 35.02 
1.00 37.66 
00 32.05 
00 32.50 
00 30.67 
00 30.25 
00 30.48 
1.00 30.08 
1.00 31". 60 
1.00 29196 
1.00 30.93 
1.00 31. 
1.00 281 
00 27.66 
00 29.41 
00 25.90 
00 32.88 
00 33.05 
1.00 34.78 
1.00 35.27 
1.00 35.40 
1.00 36.07 
1.00 34.22 
1.00 38.37 
1.00 36.84 
1.00 38.18 
1.00 35.88 
1.00 35.38 
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289D 48.558 100.963 

289D 48.138 101.526 

289D 46.827 101.408 

289D 4 9.085 102.103 

289D 46.461 101.851 

28 9D 48.731 102.547 

289D 47.417 ,102.421 

289D 49.832 99.206 

289D 50.836 99-738 

2900 49.155 98.239 

290D 49.590 97.756 

290D 49.177 98.670 

290D 4-8.831 99.830 

291D 49.205 98.136 

291D 48. 836 98. 90'7 

29W 47.619 98:263 

29l# 46:^96 98:3Dl> 

2§i@ 47.929 96:8^6 

29£6 56 041 99.* 0(5 § 

2§f§ 50.941' 98\ J i^0 

2§2§ SOidSg 100. (540 

2920 5f.l74 100 J 263 

292D 51.734 101.680 

292D 52.098 101.903 

292D 50.703 102.691 

292D 50.773 100.087 

292D 49.591 99.995 

293D 51.763 100.043 

293D 51.499 99.891 

293D 52.788 99.500 

293D 531200 * 98.075 

293D 54.533 97.675 

293D 54.7(53 97.965 

293D 55-346 97^044 

293D 50.918 101.163 

293D 51.035 102.254 

294b 50.282 101.007 

294D 49.673 1021 128 

294D 49.129 101.650 

294D 48.502 102.744 

294D 471251 103.376 

294D 46.623 102.761 

294D 46.885 104.489 

29'4D 50.654 103.282 

294b 50.364 104.423 

295D 51.803 102.987 

295D 52.809 104.018 

295D 54.125 103.401 

295D 55.232 104.458 

295D 55.346 105.084 

295D 56.033 104.671 

295b 53.125 104.890 

295D 53.562 106.027 

296D 52.913 104.359 

296D 53.200 105.112 

296D 52.183 106.215 

296D 52.501 107.237 

296D 53.223 104.180 

296D 53.718 105.004 



59.532 1.00 36.47 D 

58.214 1.00 34.50 D 

57.785 1.00 30.47 D 

57.363 1.00 32.79 D 

56.526 1.00 32.45 . D 

56.102 1.00 30.88 D 

55.678 1.00 32.10 D 

60.755 1.00 36.83 D 

61.234 1.00 36.79 D 

61:366 1.00 36.35 D 

62.660 1.00 35.38 D 

63.793 1.00 35.17 D 

63.584 1.00 33.61 D 

65.004 i:00 34:90 D 

66.179 1.00 35:89 D 

66:93/3 1*;00 33:89 D 

66: 012 i:oo 32:52 D 

67:3b7 i:oo 28:67 a 

67.^15 i:oo 3b:m b 

67.07:6 i.06 38.^3 5 

67 : 949 i:0d 38: 19 D 

68.863 1.00 40:35 D 

68.668 1.00 38.97 D 

67.198 1.00 39.22 D 

69.091 1.00 39.42 D 

70.325 1.00 40.36 D 

70.651 1.00 41.44 D 

71.204 1.00 41.38 D 

72.631 1.00 43.50 D 

73.358 1.00 43.25 D 

73.061 1.00 47.94 b 

73.675 1.00 49.86 D 

74.870 1.00 51182 D 

72.960 1.00 52.30 D 

73.242 1.00 43.66 D 

72.672 1.00 41.20 D 

74.401 1.00 44162 D 

75.117 1.00 45.81 D 

76.469 1.00 47.40 D 

77.353 1.00 46.42 D 

76.747 i.00 47.46 D 

75.847 1.00 47.71 D 

77.187 1.00 46.54 D 

75.349 1.00 45.85 D 

74.985 1.00 46109 D 

75.958 1.00 45.92 D 

76.233 1.00 48.50 D 

76.721 1.00 52.82 D 

76.906 1.00 56.31 D 

77.970 1.00 58.48 D 

75.859 1.00 57.52 D 

75.022 1.00 47.81 D 

75.170 1.00 48.35 D 

73.824 1.00 47.38 D 

72.613 1.00 45.93 D 

72.356 1.00 44.41 D 

71.743 1.00 45.06 D 

71.414 1.00 47.03 D 

69.870 1.00 49.47 D 
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297D 50.953 106.003 

297D 49.913 106.998 

297D 49.348 106.870 

297D 48.647 108.113 

297D 48.366 108.250 

297D 48.24S 109.131 

297D 47.694 109.37.6 

297D 47.570 110.271 

29*70 47/. 293 110:395 

297D 48.836 106.769 

297D 47.809 106.136 

298D 49.076 107.270 

298D 50.318 107 .'968 

298D 48.160 107.155 

298D 48.809 108.062 

298D 50.277 107:870 

298D 46.743 107:593 

298D 46.554 108.527 

299D 45.751 106.924 

299D 44.348 107.223 

299D 43.487 106.027 

299D 42.042 106.106 

299D 41.703 106.242 

299D 40.360 106.283 

299D 41.008 106.011 

299D 39:669 106.044 

299D .39:353 106:183 

299D 38.038 106.238 

299D 43.826 108.496 

299D 44.054 108.713 

300D 43.122 109.323 

300D 42.551 110.571 

300D 43.237 111.806 

300D 43.045 111.793 

300D 44.740 111.811 

300D 41.048 110.670 

300D 40.407 111.674 

301D 40V461 109V632 

301D 39:055 109:631 

301D 3B.243 109.681 

301D 38.672 llfl;806 

301D 37.560 111.328 

302D 39.585 111:234 

302D 39.276 112.345 

302D 39.9.46 113.655 

302D 41.315 113.386 

302D 39.215 114.252 

302D 39.720 112.108 

302D 40.570 111.257 

303D 39.133 112.870 

303D 39.511 112.774 

303D 38.382 113.293 

303D 37.288 112.250 

303D 36.097 112.613 

303D 37.619 111.056 

303D 40.778 113.612 

303D 40.864 114.510 

304D 41.758 113.305 

304D 43.040 113.997 



72.802 1.00 42.89 D 

72.596 1.00 43.21 D 

71.173 1.00 42.48 D 

70.662 1.00 44.17 D 

69.298 1.00 41.93 D 
71.533 1.00 44.10 D 
68:808 1.00 43.72 D 
71.051 1.00 42.8.8 D 
69.692 1.00 43.34 D 
73.646 1.00 43.23 D 
73.379 1.00 42.82 D 
74.874 1.00 43.64 D 
75:265 1.00 42.49 D 
76.019 1.00 42.18 D 
7.7.064 i;00 42.07 D 
76.781 1.00 43:28 D 
75:659 1.00 41.96 D 
74:878 1.00 42.45 D 
76.239 1.00 41.48 D 
75.955 1.00 40.56 D 
76.367 1.00 38.60 D 
75.933 1.00 36,11 D 
74.583 1.00 35.97 D 
74.172 1.00 36.07 D 
76.866 1.00 34.09 D 
76.470 1.00 36.07 D 
75.120 1.00 35.60 D 
74.728 1.00 35.47 D 
76.635 1.00 41.47 D 
77.828 1.00 41.13 D 
75:865 1.00 41.13 D 
76.374 1.00 42.19 D 
75.748 1.00 43.22 D 
74.328 1.00 42.85 D 
75.0.62 1.00 41.81 D 
76.089 1.00 43.59 D 
76.419 1.00 43.93 D 
75.475 1:00 42:47 D 
75.166 l;00 41.34 D 
7.6:4.61 1.00 38.73 D 
74.2.65 1.00 42.21 D 
74.355 1.00 44.95 D 
73.401 1.00 42;25 D 
72:504 1.00 44.75 D 
72.962 1.00 45.00 D 

73.299 1:00 4.6.28 P 
74.165 1.00 44.67 D 
71.071 1.00 46.06 D 
70.791 1.00 46.42 D 
70.159 .1.00 46.71 D 
68.765 1.00 46.34 D 
67.869 1.00 45.96 D 
.67.649 1.00 46.49 D 
67.576 1.00 48.18 D 
67.534 1.00 48.24 D 
68.623 1.00 46.99 D 
67.782 1.00 47.05 D 
69.470 1.00 45.,82 D 
69.467 1.00 47.64 D 
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304D 43.917 1,13.470 

304D 43.764 113.807 

304D- 43.492. 112.V857; 

305D 44.700. 114?. 717- 

305D 44.992 115.965; 

305D 45.472 114 .'65 ft 

305D 46.340 115:909' 

305D 45V506 116.859 

305D. 46:321 113.383 

305D 46.'673' 112.833, 

306D 46.669 112.91* 

306D 47:472 111.705: 

306D 48:962 112V002! 

306D 49V659 112.372' 

306D 47:219 110:982 

306D* 48-:317 109:54)2 

307D 4I9..»*4« 111:8/159 

307D 50:8:45 112:0932 

307 D 50:979 113:521 

307D 50.720 114V 655 

307D 50 : 904 116:073 

307D 50.517 117,205 

307D 50.440 118.537 

307;D 51.458 111: 093 

307D 51.864 111.458 

308D 51.561 109.819 

308D 51.325 109.163 

308D 52.153 108.895 

308D 51.928 107.541 

308D 52.107 107.870 

308D 53.635 109.205 

308D 54.204 109.978 

309D 54:261 108.610 

309D 55.688 108.818 

309D 56.203 107.970 

309D 55.752 108,471 

309D 56.556 107:871 

309D 56.173 108.561 

309D 56:831 107.953 

309D 56.415 108.414 

309D 55.805 107.866 

310D 57.496 108.893 

310D 58.179 108:298 

310D 59.070 109.339 

310D 58.283 110.434 

310D 59.201 111.414 

310D 60.439 111.381 

310D 58.671 112.219 

310D 59.007 107.073 

310D 59.844 107.086 

311D 58.599 106.347 

311D 58,905 104.964 

311D 60V339 104.897 

311D 60.614 105.941 

311D 59.707 106.321 

311D 61.860 106.411 

311D 58.681 103.888 

311D 59.600 103.145 

312D 57.461 103.794 



70.6.09 1.00 45.89 D 

68.132 1.00 48.95 D. 
67.. 400 1.00 49.00 D 
67.8.02 l.'O.O 50.16 D 
68.529 1.00 49.48, D 
66.553; 1.00 50.12 D 
66.612 1.00 49.68 D 
67:425. IV 00 50.46 D 
66.524 1.00 50.86 D 
67.578 1.00 51.09 D 
65.-330 IV 00 50.84; D 
65.24:4 1.00 50.14 D 
65::428> 1.00 49.78 D 
64.477 1.00 48:40 D 
63:913 1.0.0 48:98 D 
63:7*5 1:00 49; %i D 
66.657 i:00 50:32 . D 
66:975 i: 00 51V 81 D 
67.53.8 .1:00 52V 79 D 
66:50.9 1:00 56:05 P 
67:104' 1.00 53:84 D 
66.151 1:00 53;81 D 
66.874 1.00 51.94 D 
67.959 1: 00 52.37 D 
69.063 1.00 54.06 D 
67.574 1.00 51.54 D 
66.274 1.00 51.18 D 
68.546 1.00 49.80 D 
67,894 1;00 50.54 D 
66.416 1.00 50:56 D 
68.722 1.00 50.43 D 
67.943 1.00 49.06 D 
69.739 1.00 51:35 D 
69.958 1.00 53.39 D 

71.133 1.00 52.85 D 
72:497 1.00 53.90 D 
73.651 1.00 53.55 D 
74.969 1V00 54.15 D 
76.178 1.00 55.80 D 
68.671 1.00 55.24 D 
67.748 1.00 54.49 D 
68.273 1.00 57.19 D 
67.129 1.00 58.47 D 
66.438 1.00 62.70 D 
65.712 1.00 67.69 D 
64.983 1.00 70.48 D 
65.211 1.00 71.31 D 
64.180 1.00 72.31 D 
67.457 1.00 57.33 D 
68.368 1.00 55.05 D 
66.133 1.00 56.73 D 
65.796 1.00 56.06 D 
65.288 1.00 59.97 D 
64.219 1.00 63.92 D 
63.455 1.00 65.21 D 
64.149 1.00 63.92 D 
66.864 1V00 54.41 D 
67.213 1.00 52.52 D 
67.378 1.00 52.59 D 
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312D 57.160 102.757 

312D 57.002 101.436 

312D 56.709 101.432 

312D 55.849 103.045 

3i2D 55.721 104.682 

313b 57.198 100.326 

3i3D 57.060 99.011 

313b 57.373 97.930 

313D 57.151 96.486 

313D 58.136 96.139 

313D 57.342 95.559 

313b 55.611 98.880 

313D 54:711 99.391 

314D 55.382 98.209 

314D 53.996 97.989 

3i4D 53.812 98.644 

314D 54.132 100.131 

314D 53.498 101.197 

314D 52.033 101.439 

314D 5i;442 102.575 

314D 52.156 103.551 

314D 50.143 102.843 

314D 53.709 96.503 

314b 54*618 95.686 

315D 52.454 96^205 

3i5b 51.979 94.822 

3150 51.295 94.489 

315D 52:225 94 478 

315D 52.738 95.668 

315D 53.579 95.658 

315D 52.579 93.277 

315D 53.419 93.255 

3i5D 53.911 94.441 

315D 54.729 94.407 

315D 50.994 94 ; 640 

315D 50.171 95.517 

3l6b 51.065 §3.490 

3&'6D 50: 198 93.220 

MM 511052 93:il7 

31§D 51 1 7 92 94.387 

3i§D 5i:290 95.267 

31 6D 51.!953 96.439 

316D 52".98§ 94.718 

316b 53.663 95.901 

316D 53.137 9*6.751 

316D 53.782 97.926 

316D 49.368 91.955 

31(5b 49/650 91.085 

317D 48.332 91.867 

317D 47.476 90.696 

317D 45.997 91.092 

317D 45.638 91.466 

317D 47.745 89.963 

317D 47.640 90.552 

318D 48.101 88.686 

318D 48.374 87.864 

318D 49.175 86.619 

318D 48.451 85.814 

318D 47.075 87.442 



68,360 1.00 50.88 D 

67.600 1.00 48.44 D 

66.398 1.00 46.22 D 

69.080 1.00 52.87 D 

69.861 1.00 55.87 D 

68.307 1.00 44.82 D 

67.713 1.00 41.50 D 

68.745 1.00 41.51 D 

68.300 1.00 41.80 D 

67.192 1.00 43.15 D 

69.477 1.00 42.57 D 

67.275 1.00 41.33 D 

67.942 1.00 40.94 D 

66.119 1.00 40:36 D 

65.643 1.00 38.33 D 

64.246 1.00 39.43 D 

64.405 1.00 35.94 D 

63.493 1.00 40.20 D 

63.477 1.00 44.23 D 

63.924 1.00 42.80 D 

64.527 1.00 41.18 D 

63,743 1.00 47:09 . D 

65.590 1.00 38.31 D 

65.419 1.00 36.01 D 

65,895 1.00 38.20 D 

65,910 1.00 36.54 D 

67.228 1.00 36:49 D 

68.409 i:00 36.35 D 

68.934 1.00 37.51 D 

70.050 1.00 38.66 D 

69.024 1.00 37.39 D 

70.138 1.00 36:28 P 

70.644' 1.00 37.26 D 

71.743 1.00 40.40 D 

64.778 1.00 36.62 D 

64.512 1.00 36.19 D 

64.122 1.00 35.57 D 

62.989 1.00 34.18 D 

Si, 723 i:00 35.06 D 

61:380 1.00 35.08 D 

60.422 1.00 34.95 D 

60.106 1.00 34.50 D 

62.019 1.00 36.53 D 

61.710 1.00 35.41 D 

60,751 1.00 37.02 D 

60.436 1.00 40.95 D 

63.128 1.00 34.32 D 

63.958 1.00 34.67 D 

62.303 1.00 32.02 P 

62.280 1.00 32.37 D 

62.363 1.00 30.76 D 

63.680 1.00 32.09 D 

60.972 1.00 33.02 D 

59.893 1.00 34.34 D 

61.072 1.00 33.88 D 

59.895 1.00 34.38 D 

60.286 1.00 32.60 D 

61.198 1.00 33.01 D 

59.206 1.00 35.89 D 
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620D 40.985 92.057 

621D 24.864 92.395 

622D 237665: 95.629 

623D 427389 97.167 

624D, 3974.69 106.168 

625D 28.-547 8,9:23,7 

626D 20/474; 79.008 

627D 40.967 89.504 

628D 32:7:40. 102.39V 

629D 55.-451 93.131 

630D 45 .182* 9,7,. 95,4 

6;31D 29:3.80 10.3; 973 

632D 35707,8; 8,0-720 

633D 35:398 8*7 /l^G 

634D 447495: 9,87 3M 

635D 43:997) j94:;4:3;ft 

636D 53:249 9?7i31 

637D 33.497 8$:5;40 

638D 34:680 < 787 7 37 

639D 4:47090 96:063 

64'OD 35.375 10KIQ9 

641D 38.664 94. 623 

642D 17:952 88.1{74 

643D 19.183 94:405 

644D 47.233 101:443 

645D 24.648 94.969 

64 6D 49.178 87.846 

647D 48.629 94.829 

648D 50.138 105.841 

649D 46.149 83.842 

650D 30.139 72.204 

651D 23.421 100.668 

652D 35.609 95.266 

653D 48.572 88.264 

654D 33:022 103.347 

655D 32.376 104:643 

656D 24.580 104.073 

657D 40.831 81.385 

658D 43.467 98.878 

659D 32; 500 92.395 

660D 38.468 77.695 

661D 35.728 111:142 

662D 36.060 104.581 

663D 45:677 106.137 

664D 35.298 108.185 

665D 20.493 86.102 

666D 52.338 100.561 

667D 42^925 86:024 

668D 27.536 99:105 

669D 25.311 102:128 

670D 42.936 82.243 

671D 29.331 76.926 

672D 54.651 100.047 

673D 22.764 77.258 

674D 41.648 83.631 

675D 30.435 110.017 

676D 38.280 96.585 

677D 37.940 107.601 

678D 20.252 91.797 



42.442 1.00 32.26 D 

63.364 1.00 34. -13 D 

56.487 1.00 31.5,9 D 

50.899, 1.00 33.70. D 

63.651 1.00 30.60 D 

54.011 1.00 3.0.56 D 

45:8.80 1.00 31.95 b 

54.605 1.00 39.26 D 

60:167 1.00 35.97 b 

66.537 1.00 31; 02 D 

80.955 1.00 40.81 D 

54.561 1.00 3.1*16 E> 

60:719 1;00 38.21 D 

57:208 1:00 29; 72 b 

75:5>§ 1:00 35:03 § 

5A:3i% 1:00 34:39 p 

$5;Q58 ; 1:QQ 3g;i8 @ 

867$i ; Q l:Q0 30:77; D 

64^327 l:Q0 31:01 p 

^9:293 1:00 43:23 b 

6i: 190 1:00 35:42 D 

75:366 1.00 33.23 D 

68.076 1.00 41.14 D 

67.690 1.00 40.67 D 

68:235 1.00 37.37 D 

38.968 1.00 34.54 D 

56.053 1.00 36.72 D 

54.086 1.00 34.47 D 

53.583 1.00 41.70 D 
42.124 i:00 33.66 D 
74:551 i:00 36.53 . D 
63.400 1.00 39:78 D 

75.584 1.00 37.26 D 
53:331 1.00 38.78 D 
38:429- 1.00 40.07 D 
80.737 1.00 37.41 D 
59.854 1:00 40.55 D 
40:838 1.00.33:28 D 
82.858 1.00 39.78 D 
65:837 1.00 46.78 D 
81.256 1.00 34.62 D 
78.051 1.00 53.12 D 
52.069 1.00 40.95 D 
43.622 1.00 41.81 D 
57.740 1.00 46.20 D 
86.143 1.00 33.92 D 
76.768 1.00 41.07 D 
46.214 1.00 37.16 D 
66:224 1.00 38.03 D 
61.774 1.00 38.34 D 
39,634 1.00 35.87 D 
83.825 1.00 43.36 D 
707575 1.00 42.68 D 
74.236 1.00 38.83 D 
85.971 1.00 41.77 D 
61.229 1.00 43.70 D 
78.557 1.00 33.95 D 
56.260 1.00 40.46 D 
45.147 1.00 39.04 D 
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738D 25.119 117.720 

739D 47.220 84>759 

740D 47.029 90.606 

741D 18.408 90.773 

7 4 2D 33.315 107.. 983 

743D 32.860 109.786 

744D 30.256 80.414 

745D 26.670 90.092 

746D ;6.798 90.694 

747D 33.346 69.767 

748D 51.369 99. .'327 

001D 18.815 100.842 

001D 17 -615 100,994 

001D 16;8j67 99.682 

Q01D 16; 165 9§;T76 

OdlD *8;1?Q5 

Q01D 5:8:025 J9?:9§8 

QOiD $7 - 4 631 1 Q? >* 628. 

QQ1D i.Bji^i 1^5-98^ 

001D 18:Q§4 101^478 

001D 15.; 556 100; 003 

001D 16.404 97.-434 

001D 18.506 100.031 

001D 17.218 ?8:672 

001D 16; 862 103.337 

002D 54.848 78.655 

002D 56.181 77.947 

002D 56.346 77.471 

002D 55.771 .78.457 

002D 54.399 78.977 

002D 53:852 80.058 

002D 57.255 76.653 

002D 57.318 75.380 

002D 56:266 76.765 

002D 57.741 77.267 

002D 55.617 77.777 

002D 54.522 79:578 

002D 54.649 81.228 

002D 58.081 77.548 
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Table 2b 



Data set for human DPPI structural co-ordinates 
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ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 



445 

447 

448 

449 

450 

451 

452 

453" 

4*54 

456 : 

457' 

458' 

459 

461 

462: 

463 

465 

466: 

467 ' 

4 68 ( 

m> 

472: 

475 

*M 

All 
478' 
480- 

m 

482 
483: 
485 
486 
487 
488 
489 
490 
491 
492. 
494 
495 
496 
497 
498. 
499 
500 
501 
503 
504 
505 
506 
507, 
5,08 
509 
510 
512 
513 
514 
515 
517 
518 
519 
520 
521 
522 
525 
526 
528 
529 
530 
531 
533 



CA ASP 
C ASP 
6- ASP 
CB ASP 
CG ASP 
OD1 ASP 
OD2 ASP 



THR 
THR 
THR 
THR 
THR 
OG1 THR A' 
CG2 THR A 
N . ALA" A 
CA ALA A 
C„ ALA A 
O MJC A 
CB ' ALA ; A" 

n J tyr; a; 
tin. ty&a', si": 
cr tyr a\ it 
o: tyr: a' 



48 
48 
48 
48 
48 
48 
48 
49 
49 
A 
49* 
49 
49' 
49 v 

5 b" 

50' 
50 
50 

so; 

Sit 



CB TYR A 

Cfc TYRJa'' 

cbi tyr; a; 

CEi: TYR" £ 
CZ '' ; TYR 1 A 
OH TYR, 
C132 TYR 
CD2 TYR 
N ASP 
CA ASP 
C ASP 
O ASP 
CB ASP 
CG ASP 
QDl ASP 
OD2 ASP 

n ;, asp; 

CA ASP A 
C AS P . A 
6 AS £ A 
CB ASP A 
C<3 ASP 
OD1 ASP 
OD2 ASP 
LEU 
LEU 
LEU 
LEU 
LEU 
LEU, 



A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

■i 



N. 
CA 
C 

6, 

CB 
CG. 
GDI LEU 
CD2 LEU 



N 

CA 

C 

o' 
w, 

CA 

C 

O 

CB 

CG 



GLY 
GLY 
GLY 
GLY 
ASN 
ASN 
ASN 
ASN 
ASN 
ASN 



OD1 ASN 
ND2 ASN 



N 

CA 

C 

O 

CB 

OG 

N 



SER A 
SER A 
SER A 
SER A 
SER A 
SER A 
GLY A 



51 

si; 

51* 
5t 
51'' 
51 
51 
51 
51 
52 
52 
52 
52 
52 
52 
52 
52 
53 
53 
53 
53 

53 
53 
53 
53 
54 
54 
5.4 
54' 
54 
54 
54 
54 
55 
55 
55 
55 
56 
56 
56 
56 
56 
56 
56 
56 
57 
57 
57 
57 
57 
57 
58 



48,030 
49.128 
48.851- 
46i672 
46.643: 
45L862 1 
47:399 
50^365 
51.387 
52:278 
52.651 
52^.212 
53.(521 

5i.8d;4; 

52^.5*24; 
53V385' 
5:4.^9 
54 J ..407 
52. .612 
5^..765 : 

5^.889 

ST. 579, 
58;. 399; 
57?. 819; 
58;..59S 
59.967 
60.751 
60.560 
59.774 
58.719 
59.681 
61.113 
61.351 
59.399 
59.447 
58.785 
60.145 
62 . 064' 
63.483 
63.905 
64.846 
64.367 
64.511 
64.618 
64.547 
63.211 
63.535 
63.057 
63.183 
62.930 
63.499 
62.52i 
64.837 
62.485 
62.011 
60.617 
60.181 
59.926 
58.573 
57.576 
57.751 
58.184 
59.048 
59.157 
59.655 
56.539 
55.504 
54.121 
53.807 
55.467 
55.309 
53.285 



16.946 

15.948' 

14.971 

16.228 

141934 

l4".024 

141802' 

16; 164" 

15.187 

15.568 

16.723' 

14.619* 

14.782- 

15.232 

14.59'4 

1>.819; 

13.8,64 

12-7;4 r 6; 

W.552; 

13 .,806. 

i4w 

13\.32T 

15 3 .,58*3 
16. 659? 
16"!. 662' 
17.709 
15". 605 
14.540 
12.868 
13.168 
12.988 
12.762 
12.341 
10.828 
10.088 
10.365 
13.078 
12.933 
11.530 
11.379 
13.412 
14.934 
15.489 
15.574 
10.506 
9.123 
8.773 
7.627 
8.146 
8.172 
7.559 
7.456 
,9.748 
9.511 
8.913 
'8.538 
8.808 
8.269 
9.285 
10.496 
7.892 
6.787 
5.709 
7.043 
8.780 
9.619 
9.342 
8.215 
9.393 
10.627 
10.369 



5.746 
6.098 
6.793 
5.797 
4.967 
5.314 
3.979 
5.661 
6.019' 
7.195* 
7.377 
4.785 ; 
4.982' 
3\ 508 
8;, 053 
9.19> 
9..$2 

$..59* 

10.49.4 

sum 

i£Ms 
e.osV 

im 

i'. * 

'6. 
,6.,74b 
6.289 
7.4i ; 4 
7.860 
10.998 
12'. 057 
11. 590 
10.409 
13.326 
13.096 
13.869 
i2.111 
12.5X6 
12.185 
11.755 
10.978 
13.343 
13.391 
14.505 
12.317 
121.249 
11.899 
10.493 
i0.065 
12.912 
14.336 
15.3317 
14.366 
9.790 
8.435 
8.324 
7.228 
9.455 
9.485 
8.932 
9.102 

io.^id 

11.475 
10.895 
12.623 
8.265 
7.673 
8.275 
8.639 
6.i72 
5.504 
8.355 



5: 



1.00 12.58 
1.00 10.88 
r.OO 10.92 
1.00'' 11.94 
1 ; .00 16.11 

1.0b 18.12 

1.00 14.88 
1V00 10.94 
i.bb i3Voi! ; 

1.00 12.32 
I 5 . 00 11.93 
1.00^ 12'. 39 
1 ; .00 17.25 
1.00 5.00 
1\00 1T.21 
f.Otf 15. 71 
1.00' 17. 71 3 
l\0t? l f 4".,32 
l;,6a $..41: 

i.o6* id'. 44' 

00' 2Z.M 
00' £2*97- 
1..00 22.62 

i.d& 2 r 3\o4 

iVOtf 23> ; 61 J 

1.66' 26.18 
l.bO 26.36 
1.00 27.34 
1.00 26.85 
1.00 25.21 
1.00 25.73 
1.00 27.61 
1.00 30.19 
1.00 31.89 
1.00 29.50 
.l.O'O 31.93 
1.00 36.20 
1.00 32.81 
1.00 33.20 
1.00 35.77 
1.00 37.54 
1.00 40.19 
1.00 34.60 
1.00 34.90 
1.00 35.32 
1.00 32.61 
1.00 38.83 
1.00 37.97 
1.00 39.04 
1.00. 44.37 
1.66 38.45 
1.00 39.31 
1.00 39.32 
1.00 40.14 
1.00 36.89 
1.6b 35.91 
1.00 33.63 
1.00 33.70 
1.00 29.67 
1.00 28.66 
1.00 26.84 
i.00 25.54 
1.00 30.15 
1.00 31.42 
1.00 34.07 
1.00 31.14 
1.00 24.80 
1.00 22.39 
1.00 18.34 
1.00 20.89 
1.00 23.64 
1.00 28.59 
1.00 16.44 



PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 5 
PRO- 
PRO 
PRO 
PRO* 
PRO 
PRb 
PRO' 
PRO 

m 

MS 

PRO 

I 

PRO 
MS 
PRO 
PRO 
PRO 
PRO 

pro 

PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
£r6 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 

p$6 

PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
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ATOM 
ATOM 
ATOM 
ATOM 
5 ATOM 
ATOM 
ATOM 
ATOM 
ATOM 

10 ATOM 
ATOM 
ATOM 

. . ATOM 
ATOM 

15 ATOM 
ATOM 
ATOM 
ATOM 
' ATOM 

20 ATOM 
ATOM 
ATOM 

. t , ATOM 

5 k ATOM 

25 ATOM 
ATOM 
ATOM 
. . ATOM 

V- AT qm 

30 ATOM 
ATOM 
ATOM 
ATOM 
' ATOM 
35 ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
40 ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
45 ATtiM 
ATOM 
ATOM 
ATOM 
ATOM 



5S 

50 Urn 

ATOM 
ATOM 
2* I ATOM 
55 ATOM 
ATOM 
ATOM 
. . ATOM 
' ,ATOM 
60 ATOM 
ATOM 
ATOM 
.ATOM 
^ ATOM 
65 ATOM 
ATOM 
ATOM 
„ ATOM 
• ATOM 
70 ATOM 
ATOM 
ATOM 
ATOM 
ATOM 



534 

536 

537 

538 

539 

541 

542 

543 

544 

545 

546 

547 

548 

551 

552 

554 

555 

556 

557 

558 

559 

560 

561 

562 

563 

564 

566 

567 

568 

569 

571 

572 

5,73 

575 

576 

577 

578 

579 

580 

581 

582 

584 

585 

586 

587 

588 

589 

59,6. 

5*9l 

593 

v 594 

J5S[5 

59J5 

f& 
'598 

599 

600 

602 

603 

604 

605 

607 

608 

609 

6i0 

611 

612 

615 

616 

,618 

619 

620 

621 

622 



CA 
C 
O 
N 

CA 

C 

0 

CB 
CG 



GLY 
GLY 
GLY 
HIS 
HIS 
HIS 
HIS 
HIS 
HIS 



ND1 HIS 
CE1 HIS 
NE2 HIS 
CD2 HIS 



N 

CA 

C„ 

O 

CB 

CG 



PHE 
PHE 
PHE 
PHE 
PHE 
PHE 



CD1 PHE 
CE1 PHE 



PHE 
PHE 
PHE 
THR 
THR 
THR 
THR 



CZ 
CE2 
CD2 
N 

CA 
C 

o 

CB THR A 
OG1 THR A 
CG2 THR A 
ILE A 

iiiE a 

ILE A 
ILE A 
ILE A 
ILE A 
ILE A 
ILE A 
ILE A 
ILE A 
ILE A 
IiiE A 
ILE A 
CG2 ILE A 
CGI ILE A 
,CD1 TL'E .A 



N 

CA- 

C 

O 

CB 

CG2 

CGI 

CD1 

N 

CA 

C 

O 

CB 



TYR ji 



TYR A 
TYR ; A 



CG T f YR A 
V CD1 TYR A 
;CE1 TYR Ik 

cz tyr:a 

'OH TYR % 

CE2 ;tyr a 

CD2 TYR A 



N ... 
CA 
C 

6 

CB 
CG 



ASN 
ASK 
'ASN 
ASN 
ASN 
ASN 



OD1 ASN 
ND2 ASN 



N 

CA 

C 

0 

CB 

CG 

CD 



GLN A 
GLN A 
GLN A 
GLN A 
GLN A 
GLN A 
GLN A 



58 
58 
58 
59, 
59 
59 
59 
59 
59 
59 
59 
59 
59 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
61 
61 
61 
61 
61 
61 
61 
62 
62 
62 
62 
62 
62 
62 
62 
63 
63 
63 
63 
63 
63 
63 
u 63 

$ 
$4 

fa 
fa 
»" 
64 

& 
64 
r 64 
64 
65 
.65 
.65 
,65 
!65 
65 
'65 
65 
%6 
66 
'66 
. 66 
66 
66 
66 



51.958 
51.065 
51.356 
50.034 
49.071 
48.718 
48.987 
47.781 
47.982 
48.217 
48.417 
48.311 
48.036 
48.i05 
47.663 
46.457 
46.178 
48.750 
48.906 
48.138 
48.313 
49.262 
50.025 
49.845 
45.764 
44.641 
44.538 
44.857 
43.319 
42.253 
43.042 
44.202 
43.966 
42.530 
41.820 
44.075 
42.984 
43.970 
44.4156 
42.149 
40.805 
40.19,4 
40.432 
40.852 
39.452 
4i.47;4 
41. 878 
39.^8 
38.8*4*4 
39.984 

36.821 
315.1,83 
3'5.'318 
35.0 $2 
3 4. 2.4 6 
35.717 
36.571 
39.933 
40.976 
41.511 
'42.204 
40.370 
39.256 
38.990 
38.617 
41.204 
41.511 
42.804 
43.382 
40.379 
39.062 
38.968 



10.204 
11.346 
12.012 
11.629 
12.684 
13.599 
13.279 
12.057 
11.258 
9.899 
9.474 
10.508 
11.636 
14.737 
15.687 
16.431 
16.431 
16.724 
17.. 819 
18.982 
20.007 
19.873 
18.725 
17.702 
17.090 
17.931 
18.955 
18.655 
17.158 
18.078 
1(5/470 
20.188 
21.184 
20.846 
20.164 
22.630 
22.894 
23.627 
25.051 
21.199 
20.938 
22.325 
23.038 
20.273 
20.136 
18.887 
18.286 
22.714 
24 1 038 
25.048 
25.025 
2.4.185 
£5.381 
25.609 
26.692 
27.557 
.28.620 
27.364 
26.277 
25.865 
26.858 
2,6 .£39 
27 ..49b 
28.269 
28.515 
27.676 
29.685 
25.472 
•25.114 
24.420 
24.671 
24.241 
24.956 
25.863 



8.925 
8.494 
7.490 
9.292 
8.977 
10.151 
11.309 
8.436 
7.188 
7.203 
5.966 
5.151 
5.888 
9.835 
10.850 
10.336 
.9,136 
11.181 
10.148 
10.216 
9.28i 
8.271 
8.1.95 
9.129 
11.253 
10.906 
12.003 
13.156 
10.869 
10.610 
12.2i4 
li.651 
12.681 
13.108 
12.380 
12.146 
li.109 
13.309 
13.015 
14.331 
14.833 
14.938 
15.907 
16.219 
16.796 
16.100 
17/412 
13.906 
13.825 
13.9916 
13.217 
i'4.870 
if.672 
J13.448 
13.. 279 
1*4.341 
14.184 
15.567 
15.725 
15.047 
15.330 
16.752 
17.307 
15.246 
16.287 
17.140 
16.216 
17.305 
18.685 
19.037 
20.094 
19.210 
19.239 
20.439 



1.00 12.83 
1.00 15.34 
1.00 9.94 
1.00 14.90 
1.00 17.79 
1.00 14.00 
1.00 15.77 
1.00 23.79 
1.00 31.57 
1.00 33.52 
1.00 34.07 
1.00 36.86 
1.00 34.48 
1.00 li.02 



00 11.71 
00 12.61 
00 11.68 
00 10.08 
00 11.28 
00 10.32 
00 li.95 



1.00 11.13 
1.00 9.72 
1.00 11.30 
1.00 10.97 
1.00 8.54 
1.00 11.33 
1.00 11.67 
1.00 10.59 
1.00 10.38 
1.00 10.36 
1.00 11.11 



1.00 
1.00 
1.00 

1.00 

1.00 



8.55 
7.50 
8.31 
9.25 
5.00 



1.00 10.65 



1.00 
1.00 
1.00 



9.59 
9.36 
8.20 



1.00 10.27 
1.00 9.69 



1.00 
1.00 
1.0,0 
1...00 
1.00 



8.92 
8.07 
8.31 

9,£9 



1.00 10.63 
i.OO 11.41 

i.do i'6.39 
1.66 ii..3i 
i.ojp ii..85 

1.00 1*4.08 
1.00 15.22 
1.0*0 16.98 
1.00 17.14 
I.OO 14.87 
1.00 15.82 
1.00 13.63 
1.00 11.32 
1.00 11.93 
1.00 11.79 
1.00 12.60 
1.00 14.16 
1.00 14.13 
1.00 13.75 



1.00 
1.00 



9.97 
9.65 



1.00 10.42 
1.00 13.16 
1.00 7.51 
1.00 11.49 
1.00 12.11 



PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRb 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRb 
PRO 
PRO 
PRO 
PRO 

pko 

PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 

PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 
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10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



65 



70 



ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM, 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 

Atom 
atom 

ATOM 
ATOM 
ATOM 

Atom 

ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 



623 
624 
627 
628 
630 
631 
632 
633 
635 
636. 
637 
638 
639 
640 
641 
642' 
643 
644 
645 
647 
6)48' 
649 
650 
651 
652 t 
653 

*H 
655 
657 
658 
659 
660 
661 
662 
663 
664 ? 
666 
667 
668 
669 
670 
671 
672 
674 
675 
676 
677 
678 
679 
680 
681 
683 
684 
685 
686 
687 
1588 
691 
692 
694 
695 
(596 
697 
698 
699 
700 
701 
703 
704 
705 
706 
707 
708 
709 



OEl GLN 
NE2 GLN 
N GLY. 



CA 
C 

O... 
M 

CA 

C 

O 

CB 

CG 



GLY 
GLY 
GLY 
PHE 
PHE 
PHE 
PHE. 
PHE 

phe; 

CD1 PHE 1 A 

CEi phe;a 

PHE, A 
PHE A 
PHE A, 
GLU £ t 
GLU A 
GLU A 



CZ 
CE2 
CD2 

H J . 
CA 

■ft 

CB 
CG 
CD 



GLU A 
GLU A 
GLU. A 
GLU A 
OEl GLU A 
GE2 GL U , A 

CA 



C 
0 

CB 

CG2 

CGI 



ILE 
ILE 
ILE 
ILE 
ILE. 
ILE 
ILE 



CD1 ILE 



N 

CA 
C 
O 
CB 



VAL 
VAL 
VAL 
VAL 
VAL 



CGI VAL 
CG2 VAL 



N 

CA 

C 

o 

CB 
CG 



LEU 
LEU 
LEU 
LEU 
LEU 
LEU 



CD1 LEU 
CD2 LEU 



N 

CA 
C 

6 

CB 
CG 



ASN 
ASH 
ASH 
ASH 
ASN 
ASH 



OD1 ASH 
ND2 ASH 



N 

CA 

C 

o. 

CB 
CG 



ASP 
ASP 
ASP 
ASP 
ASP 
ASP 
OD1 ASP 

od2 Asp 

N TYR 
CA TYR 
C TYR A 
O TYR A 
CB TYR A 
CG TYR A 
CD1 TYR A 
CEI TYR A 
CZ TYR A 



66 
66 
67 
67 
67 
67 
68 
68 
68 
68 
68 
68 
68 
68 
68 
68 
68 
69 
69 
69, 

69/ 
69; 
69 

U. 
69 

JO 
70 
70 
70 
70 
70 
70 
70 
71 
71 
71 
71 
71 
71 
71 
72 
72 
72 
72 
72 
72 
72 
72 
73 
73 
73 
73 
73 
73 
73 
73 
74 
74 
74 
74 
74 
74 
74 
74 
75 
75 
75 
75 
75 
75 
75 
75 
75 



38.430 
39.556 
43.184; 
44.364 
44.551 
43.970 
45.258 
45^.558 
45.710 
45.976 
46.899 
48.035 
48.402 
49.377 
50.015 
49.667^ 
48.685; 
45..,607 
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0.00 27.81 
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48.688 
45.618 
44.330 
45.801 
48.612 
49.907 
49.722 
49.661 
50.944 
51.193 
52.209 
52.434 
51.634 
51.869 
50.612 
50.400 
'49.603 
49.416 
50.703 
50.684 
48.752 
47.167 
51.814 
53.113 
53.474 
54.599 
54.200 
54.291 
53.396 
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52.521 
52.735 
51. $67 
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54.614 
55.010 
54.580 
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49.806 
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49.456 
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48.909 
49.724 
48.205 
48.260 
48.831 
48.434 
46.842 
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46.013 
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32.032 
32.072 
31.823 
30.648 
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31.468 
32.581 
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34.545 
34.683 
35.719 
33.781 
32.739 
30.936 
29.890 
29.155 
28.159 
30.471 
31.232 
29.639 
29.013 
28.il0 
27.601 
30.078 
31.063 
31.128 
31.854 
27.928 
27.083 
2J5.328 
26.638 
2?.92i 
28.483 
29.457 
29.281 
30.396 
25.321 
24.521 
24.500 
24.840 
23.027 
22.336 
22.931 
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23.866 
25.125 
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26.206 
22.027 
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19.755 
19.873 
20.305 
21.240 
18.900 
18.875 
17.938 
16.480 
16.145 
15.611 
14.174 
13.436 
13.694 
13.663 
14.285 
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15.644 
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22.181 
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21.940 
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20.407 
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22.376 
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23.950 
25.069 
25.935 
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18.128 
17.790 
17.071 
16.889 
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19.311 
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17.910 
19.062 
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19,089 
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21.396 
21.7^6 
21.235 
22.591 
22.438 
23.543 
24.707 
23.251 
22.607 
23.042 
24.557 
25.307 
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25.670 
26.669 
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27.540 
28.857 
27.834 
28.050 
27.289 
27.396 
29.530 
30.240 
29.705 
26.478 
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26.057 
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25.543 
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45.432 
45.199 
44.404 
43.847 
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49.770 
50.335* 
50.261 
50.499 
51.822 
52.756* 
52.337 ; 
49.813 
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47.353 
46.421 
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46.965 
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45.565 
44.579 
46.834 
47.347 
48.250 
46.188 
46.240 
45.852 
46.487 
46.013 
47.567 
48.238 
49.150 
48.880 
49.079 
48.400 
47.629 
46.208 
45.366 
45.755 
44.153 
50.228 
51.182 
50.866 
50.688 
52.610 
53.023 
52.833 
53.562 
50.782 
50.445 
51.564 
52.360 
49.190 
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17.623 
17.709' 
16.730 
12.528 
11.725 
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2.434 
;i.517 
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-1.758 
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3.224 
3.867 
3.210 
3.425 
2.443 
1.769 
2.725 
3.039 
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-0.441 
-1.538 
-1.279 
-1.986 
-3.066 
-1.503 
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5.533 
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3.727 
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2.014 
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7.779 
8.630 
8.150 
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26.051 
26.419 
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28.637 
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18.655 29.766 3.981 

18.975 31.188 4.479 

18.148 31.851 5.104 

18.227 29.811 2.506 

19.022 30.774 1.679 

18.512 31.976 1.234 

19:464 32.654 0.612 

20.570 31 ; 933 0.632 

20.322 30.750 1.288 

20.216 31.591 4.215 

20.805 32.914 4.455 

21.106 33.531 5.810 

20.843 32.955 6.849 

20.166 33.979 3.537 

18.881 34.552 4.049 

18.836 35.484 5.062 

17.582 35.834 :5.283 

16.810 35.161 4.448 

17.598 34.352 3.666 

21.843 34.640 5.695 

22.334 35.579 6.712 

23.860 35.759 6.559 

24.407 35.446 51498 

21.910 35.231 8.139 

20.520 34.912 8.144 

22.062 36.448 .9.044 

24.504 36.392 7.541 

25.951 367604 7.564 

26.881 37.192 6.509 

26.971 38,417 6.353 

27.629 36.279 5,880 

28.686 36.483 4.870 

29.951 357802 5.435 

30.250 34. "669 5.041 

28.966 37.957 4.516 

29.336 38.254 3.052 

29.558 39.747 2.861 

30. '573 37.476 2.617 
30.670 36.449 6.362 
31.877 35.838 6.952 
32.343 36.484 8.268 
33.223 35.891 8.943 
33.028 357835 5.932 
33.938 347606 5.993 
33.504 337530 4.985 
34.488 32.450 -4.832 
34.318 31.377 :4.055 
35.270 .30. ^448 .3.975 
33 ; &92 .317225 ;<3.359 

31. '826 ;37.575 8. 614 
45.053 '29.113 -1.241 
:4S/559 307362 ^1.797 
:45/957 :31V396 -0.730 
745.479 :32.'.53.4 -0.-748 
44.503 30.964 -2.736 
45.068 32.041 -3.644 
44.569 ,33.185 -3.593 
•'46.003 31.741 -4.417 
46.738 30.975 0.301 
47.242 29.618 0.5.48 
47.501 31.957 1.101 
46.171 28.862 1.346 
45.333 29.496 2.002 
48.493 29.873 1.391 
48.130 31.097 2.173 
46.176 27.531 1.268 
45.187 26.722 1.981 
45;071 27.196 3.431 
46.060 27.289 4.166 
45.546 . 25.232 1.917 
44.451 24.315 2.405 
44.670 23.456 3.479. 
43.670 22.592 3.928 
42.437 22.584 3.299 
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1.00 53.77 CATC 

1.00 55.06 CATC 
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0.00 42.33 CATC 

0. 00 35.45 CATC 
1.00 62,82 CATC 
1.00 62.95 CATC 
1.00 63.50 CATC 
1.00 62.88 CATC 
1.00 63.65 CATC 
1.00 64.06 CATC 
1.00 64.97 CATC 
1.00 65.45 CATC 
1.00 65.32 CATC 
1700 64.34 CATC 
1700 65.09 CATC 
17.00 64 .18 CATC 
1700 59.77 CATC 

1. -OO 59.30 CATC 
.1 .;00 59*. 63 CATC 
1.00 60.48 CATC 
1.00 61.36 CATC 
0.00 12.97 CATC 
0.00 12.23 CATC 
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1.00 58.61 .CATC 
1.00 56.02 CATC 
1.00 58.93. CATC 
1.00 53.82 CATC 
1.00 54.83 CATC 
1.00 58.02 CATC 
1,00 56.98 CATC 
1.00 50.06 CATC 
1,00 47 .'43 CATC 
1;00 46.64 CATC 
1.00 47.52 CATC 
1.00 46.72 CATC 
1.00 46.70 CATC 
1.00 46.77 CATC 
1.00 47.30 CATC 
1.00 46.91 CATC 
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411 9.865 21.879 

412 9.580 19.375 
412 9.700 18,326 
412 11.141 18.112 
412 11.569 16.991 
412 9.083 17.015 
412 7.579 17.132 
412 6.869 17.754 

412 7.091 16.548 

413 11.873 19.2i0 
413 13.257 19; 129 
413 14.259 19.144 

413 15.456 19.303 

414 13.772 18.983 
414 14.623 18.962 
414 14.-476 20.209 
414 13:586 21.034 
414 14.282 17:752 
414 14.651 16:420 
414 13.889 15.852 
414 14; 225 14:618 
414 15;335 13:940 
414 15.692 12:731 
414 16.104 14:483 

414 15;760 15:718 

415 15.367 20:337 
415 15.303 21:437 
415 15.932 21.015 
415 16.758 20.090 
415 15.973 22.711 
415 17.473 22.623 
415 18.055 22.148 
415 19.455 22.135 
415 20.281 22.597 
415 19.711 23:066 

415 18.312 23.076 

416 15.451 21.606 
416 16.033 21.323 
416 16.779 22.581 
416 16.427 23.674 
416 14.969 20.908 
416 14.484 19.485 
416 13.243 19.144 
416 12.147 20.037 
416 11.176 20.399 
416 10.220 21.213 

416 11.173 19.972 

417 17.882 22.417 
417 18.696 23.560 
417 19.274 23.327 
417 19.571 22.191 
417 19.822 23.795 
417 20.736 22:564 
417 20.602 25.067 

417 21.691 25.386 

418 19.380 24.406 
418 19.892 24.370 
418 21.173 23.573 
418 22.082 23.814 
418 20.153 25.789 
418 19.942 25.991 
41B 21.126 25.527 
418 20.901 25.736 
418 20.751 26.930 
418 20.546 27.019 

418 20.810 28.035 

419 21.219 22.620 
419 22.353 21.728 
419 23.068 22.051 
419 22.442 22.418 
419 21.844 20.285 
419 22.782 19.302 
419 22.389 17.868 
419 21.129 17.498 



7.888 1.00 24.03 CATC 

14.647 1,00 i5.79 CATC 

15.660 1.00 17.21 CATC 

16.i26 1.00 15.54 CATC 

16.396 1.00 i6.09 CATC 

15;167 1.00 21.67 CATC 

14.931 1,00 26.53 CATC 

15.720 1.00 30.81 CATC 

13.839 1.00 25.53 CATC 

16;263 1.00 15.72 CATC 

16;69? iiOO 15. 7i CATC 

15.558 i.00 16.08 CATC 

15.797 1.00 13; 59 CATC 

14;325 1;00 17.51 CATC 

13.133 1.00 16;79 CATC 

12; 27 6 1:00 17; 55 CATC 

12.486 1:66 17. 01 CATC 

12.254 1:00 15; 07 CATC 

12; 848 1.00 15:70 CATC 

13:869 1:00 15:1? CATC 

14:415 liOQ 15:92 CATC 

13:939 1:00 J6:44 CATC 

14;4§8 1:00 i9:77 CATC 

12 : 92Q 1 : 00 17 ; Q2 CATC 

12.^386 IiOO 15:18 CATC 

11:304 lidO 15; 49 CATC 

10:361 1.00 18:59 CATC 

9.040 1.00 18:25 CATC 

8.993 1.00 16.22 CATC 

10.911 1.00 20.33 CATC 

11.048 1.00 23.31 CATC 

12:228 1.00 23.46 CATC 

12:384 1.00 22.83 CATC 

11.350 1.00 22.31 CATC 

10.167 1.00 22.18 CATC 

10.020 1.00 23.63 CATC 

7.955 1.00 15.31 CATC 

6.661 1.00 15.56 CATC 

6.279 1:00 14.30 CATC 

6.730 1.00 14.25 CATC 

5.649 1.00 14.85 CATC 

5.926 1.00 15.74 CATC 

5.147 1.00 17:81 CATC 

5.495 1.00 20.53 CATC 

4.664 1.00 22.51 CATC 

5.088 1.00 24.43 CATC 

3.407 1.00 23.81 CATC 

,5.564 1.00 12.44 CATC 

"5.189 1.00 12.83 CATC 

3.797 1.00 14:27 CATC 

3:431 1.00 15.21 CATC 

6.239 1.00 11.23 CATC 

6.337 1.00 11.32 CATC 

5.930 1.00 10.78 CATC 

6.952 1:00 11.28 CATC 

.3.023 1.00 14.03 CATC 

1.660 1.00 15.52 CATC 

1.617 1.00 15:37 CATC 

2.402 1.00 17.57 CATC 

1.160 1:00 18.64 CATC 

r0.335 1.00 22.71 CATC 

-1.163 0.00 56.71 CATC 

-2.591 0.00 56.30 CATC 

-3:160 0.00 58.53 CATC 

-4.468 0.00 51.27 CATC 

-2.426 0.00 57.11 CATC 

0.693 1.00 13.58 CATC 

0.499 1.00 14.55 CATC 

-0:804 1.00 17.58 CATC 

-1.793 1.00 20.94 CATC 

0.448 1.00 12.25 CATC 

-0.234 1.00 15.75 CATC 

0.044 1.00 15.30 CATC 

-0.595 1.00 19.31 CATC 
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3745 
3"?48 
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3790 
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W66 
W67 v 
W68 
W.69 
W70' 
W71 
W72 
W73 
W74, 
W75 
W76 

W78' 
W79 
W80 
W81 
W82 
W83 
W84 
W85 
W86 

fcgi 

W8B 

*M' 

W9^ 
W91 
W92 
W93 
W94 
W95 
W96 
W97 
W98 
W99 

wioo 

W3.02 
W103 
W104 
W105 
W106 
W107 
W109 
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W113 
W114 
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W117 
W118 
W119 
W120 
W121 
W122 
W123 
W124 
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W127 
W128 
W129 
W130 
W131 
W132 
W133 
W134 
W135 
W136 
W137 
W138 
W139 
W140 
W141 



34.660 
371534 
<9 f .327 
35.287 
46. 5)40 
20.459, 
22.446 . 
13.526 

.7.696 
34.508 
35.586 
34.7.66 
14.624' 

:8.957 
35.381 
12.616 

si.i'si 

21.04V 
4^;5^i 

u.ii'o 

44.841 
42.051 

&m 

23.197 

zS.ili 

f8.108 
37.521 
16.565 
40.558 
58.973 
56.646 
20.568 
23.639 
25.449 
20.942 
23.988 
11.166 
20.816 
i5.958 
.4.666 
54.934 
20.268 
23.367 
44.395 
17.857 
17.48i2 
i'6.470 
36.942 
23.663 
32.p27 
45.195 
12.P92 
21.963 
7.453 
17.015 
12.215 
26.639 
26.463 
22.3i7 
30.865 
24.333 
30.146 
11 .,067 
26.618 
13.885 
33.070 
45.045 
15.586 
44.329 
14.809 
37.078 
54.040 



9.819 
31.896 
30.884 

.4.395 
15.470; 
15.092 
11.316 
13.411 

15;. 27 6; 

'6.469^ 
9.080 
.8.50,6 
12.718 
2%. 834 
10.960 
12.7^64 
-7,. 941 

3i.9;i2 

13,. 7,00 
32.154 
13^.329 

23.755 
19.336 
30.441 
-7.144 
22.993 
10.714 
22.707 
22.744 
24.543 
5.213 
13.158 
0.185 
2.946 
2.923 
26.661 
-0.275 
-2.090 
19.568 
lb.350 
14.083 
r-7.168 

22.070 
12.056 

8.465 
13.285 
27.600 
13.911 
24.588 
19.704 
24.048 
17.590 
27.892 
T 6.562 
15.144 

3,939 
,3.624 
.2.826 
23.577 

1.663 
21.627 
13. 898 

0.366 

8.735 
, 9.858 
13.994 

6.794 
12.094 
-0.981 

7.969 
24.557 



33.358 
32.452 
32.705 
33.853, 
36.559 
-4.969 
-5.81B7 
-4.571 
-V.076 
-2.881 
-2.176, 
.0 . 691 
:2.399 
.3.353 
3.923 
4.576 
:'5.48I 
;8.289 
;7.843 
"9.792 

&m 

"9.846 
I0.Si4 
i5.|35 
18.261 
i'8.6^8 
20.893 
21.357 
22.173 
24.585 
27.935 
28.169 
29.017 
29.951 
30.363 
38.552 
40.037 
^6.202 
,1.732 
. 6.272 
* 7.597 
14.523 
16.643 
i9.965 
23.328 
27.583 
32.038 
32.796 
34.200 
35:534 
36.921 
38.216 
39.020 
-li.160 
-7.942 
-8.490 
-6.488 
-6.0^47 
-6.437 
-3.277 
-1.505 
-2.119 
-0.321 
-0.837 
-0.283 
1.617 
1.946 
2.577 
0.687 
3.708 
3.605 
4.516 
4.374 
3.634 



1.00 23.32 
1.00 61.46 
1.00 61.19; 
1.00 65\46 
1.00 37.98 
i.OO 38.15 
1.00 43.50 
1.66 37.25 
1.00 54.51 
1.00 56.62 
1.00 52.20 
1.00 50.82 
1.00 46.38 
1.00 61.27 
1.00 42.16 
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1.00 54.45 
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1.00 56.82 
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i.OO 59.09 
1.00 61.17 
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1.00 62.74 
I.OO 29.43 
1.00 51.92 
1.66 23.84 
1.00 44.83 
1.00 20.72 
1.00 38.79 
1.00 58.38 
1.00 63.50 
1.00 62.02 
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•ATOM 
ATOM 

atSm 

ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
•ATOM 
ATOM 
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3841 
3844 
3847 
3850 
3853 
3856 
3659 
3862 
3865 
3868 
3871 
3^874 
3877 
3880 
3883 
3886 
3889 
3892 
3895 
3898 
3901 
3904 
3907 
3910 
3913 
3916 
3919 
3922 
3925 
3928 
3931 
3934 
3937 
3940 
3943 
3946 
3949 
3952 
3955 
3958 
3961 
3964 
3967 
3970 
3973 
3976 
3979 
3982 
3985 
398f 
399^ 

&h 

3?9 ( 7 
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£003 
4006 
,400.9 
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4015 
.4018 
4021 
'4024 
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4033 
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4045 
£048 
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0H2 H20 
OH2 B20 
0H2 H20 
0H2 H20 
OB2 H20. 
0H2 H20 
OH2 H20 
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OH2 H20 
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OB2 H20 
OH2 H20 
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OH2 H20 
OH2 H20 
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0H2 H20 
0H2 H20 
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0H2 H20 
0H2 H20 
0H2 H20 
OH2 H20 
OU2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 R20 
QH2 H20 
OH2 H20 
OH2 H20 
0H2 H20 
gH2 H20 

OH2 S20 
£H2 £26 
OHS H20 
Sfi2 H20 
£H2 *R20 
4 OH2 H20 
OH2 H20 
OH2 H20 
0H2 H20 
OH2 H20 
0U2 H20 
0H2 H20 
<>H2 H20 
OH2 H20 
OH2 H20 
0H2 H20 
OR2 H20 
OH2 H20 
OH2 H20 
0H2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
0H2 H20 
0H2 H20 
OH2 H20 



W142 
W143 
W144 
W145 
W146 
W147 
W148 
W149 
W150 
W151 
W152 
W153 
W154 
Wi55 
W156 
W157 
W158 
W159 
W160 
W161 
W162 
W163 
W164 
W165 
W166 
W167 
W168 
W169 
W170 
WiTl 
W172 
Wi73 
W174 
W175 
W176 
W177 
W178 
W179 
W180 
W181 
W182 
W183 
W184 
W185 
W186 
W187 
W188 
Wlj89 
•W19,0 
W191 
§192 

sM 

W194 

m-95 

W196 
W197 
#198 
W199 
W200 
W201 
W202 
W2"b3 
W204 
W205 
W206 
W207 
W208 
W209 
W210 
W211 
W212 
W213 
W214 
W215 



52.335 
55.458 
36.552 
62.801 
46.761 
64.065 
47.597 
51.126 
47.677 
45.286 
15.419 
47.232 

9.370 
11.053 
13.004 
42.064 

5.260 
43.419 
46.115 
19.542 
43.012 
32.815 
10.508 
13*943 
57.6i4 
50.219 
i3.547 
(52 . 73 6 
15.701 
10.827 
43.422 
13.437 

9.462 
23.338 
12.574 
49.237 
20.654 
11.764 
15.220 
22.639 
21.022 
21.33*0 

5.854 
43.431 
21.092 
4*5.166 
.43.788 
19.857 
S3 .1)7 
18.13*8 
.64.98*5 
.21.9^3 
3*6.'245. 

26.399 
26.937 
40.716 
35.210 
44.614 
4,6.971 
17.870 
32.280 
32.341 
57.825 
17.611 
23.506 
20.897 
59.032 
18.610 
37.354 
32.869 
20.262 
34.362 
45.553 



10.802 
23.137 
19.720 
12.451 
32.056 
15.296 
33.665 

7.271 

9.094 
10.578 
-6.470' 

6.217, 
14.880 
16.375 
-6.447. 
10.046 
215.623 

7.985 
33.502 
39.899 

9.653 
21.441 
26.805 
11.168 
3i.l28 
34.334 

8.261 
li.493 
20.334 
30.180 

34. obi 

5.38i 
27.032 
28.931 
30.132 
37.476 
4.522 
13,279 
-6.254 
26.237 
12.381 
-7.790 
18.174 
26.371 
27.992 
3*9. 5i5 
-5,542 
-1.257 
29*/399 
24.928 
19.136 
2'6-§58 
31.036 
28,714 
27.840 
3. t 124 
28.552 
20.212 
.29.728 
28.999 
15.511 
.21.154 
4. 687 
9.610 
1.888 
2.795 
3.545 
1*2.040 
15.592 
18.016 
20.042 
7.455 
18.295 
17.103 



5.186 
6.248 
6.752 
7.956 
7.406 
7.803 
9.348 
10.571 
9.991, 
10.690 
10.878 
9.705 
11.809 
10.749 
11.923 
11.682 
12.277 
12.440 
14.396 
13.029 
15.045 
14.870 
15.792 
16.188 
16.287 
17.596 
17.874 
17.890 
18.557 
i6.730 
18.705 
19.987 
19.875 
18.933 
19.382 
19.793 
20.441 
21.611 
20.032 
21.136 
21.904 
21.612 
25.647 
22.351 
2^.725 
23.097 
22.917 
2|.615 
25,&22 
2*. 589 
25.088 
24.831 
26/il3 
27.873 
28.877 
30.898 
31.397 
32.719 
31.712 
32.934 
33.528 
33.553 
35.863 
33.754 
35.124 
34.891 
36.176 
36.002 
36.374 
37.024 
36.066 
37.104 
37.670 
38.479 



1.00 37.62 
1.00 32.67 
1.00 15.43 
1.00 57.14 
1.00 63.32 
1.00 47.39 
1.00 39.56 
1.00 60.37 
1.00 54.13 
1.00 41.78 
1.00 48.96 
1.00 61.31 
1.00 58.86 
1.00 22.68 
1.00 57.29 
1.00 32.09 
1.00 64.00 
1.00 36.84 
1.00 38.29 
1.00 64.76 
I.OO 17.15 
I.OO 39.11 
I.OO 29.67 
1.00 36.60 
1.00 56.66 
1.00 63.05 
1.00 36.32 
1.00 62.41 
1 .00 13.43 
i.OO 64.94 
i.OO 55.39 
I.OO 3^.89 
1.00 49.74 
i.Op 41.23 
i.OO SO. 48 
1.00 62.54 
1.00 10.53 
1.00 50.21 
1.00 57.20 
1.00 44.80 
1.00 29.14 
1.00 61.63 
1.00 53.85 
1.00 12.05 
1.00 43.78 
I.OO 43.22 
1.00 20.49 
i.OO 41.12 
i.o!0 51 .6^4 
i.OO 13.21 
i.OO 45.67 
00 29. i3 
00 50.47 
00 36.81 
00 20.07 
00 22..i9 
1.00 66.91 
1.00 34.78 
1.00 35.73 
1.00 .63.79 
1.0.0 5JS.73 
.1.00 31.52 
1.00 32.13 
1.00 57.15 
.1.00 48,07 
1.00 28.65 
1.00 .52.87 
1..00 48.2b 
1.00 41.92 
1.00 58.91 
1.00 43.76 
1.00 22.80 
1.00 65.56 
1.00 44.01 
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W258 
W259 
W260 
W261 
W262 
W263 
W264 
W265 
W266 
W267 
W268 
W269 
W270 
W271 
W272 
W273 
W274 
W275 
W276 
W277 
W2*78 
W279 
W280 
W281 
W282 
W283 
W284 
W285 
W286 
W287 
W288 
W289 
W290 
W291 



33.213 
26.341 
24.185 
29*. 470! 
i5.'.453: 
13.784* 
24.828! 
22.475 

4'.975> 
19.157. 

4. 004, 
12 ..778 
11.950 
12.918 
10.111 

9.204 
15,745 
32.64*6 
38*744, 
#040; 
25.79i0; 

42.254; 

23,337 k 

43.77,8 
44.64.7 
31.128 
10.740 
35,051 
53.832 
22.078 
40.909 
54.244 
11.557 
40.949 
8.780 
6.834 
8.005 
15.li6 
l£.i$3 
31*715 
59.530 
17,062 
32.419 
29.168 
42.765 
44.493 
15.482 
20.930 
14.934 
11.316 
2,4.342 
16.164 
53.571 
54.30$ 
24.571 
41.983 
43.560 
16.883 
25.523 
28.260 
25.906 
33.410 
37.275 
27 .098 
15.442 
39.205 
24.933 
20.291 
36.816 
18.198 
36.086 
24.493 



21.401 
3.966 
5.557 
20.646 
11.831. 
13.105 
5.235: 
4.803, 
19.010 
17 r 835 
21.375: 
28.813 
25.323 
27.. 632 
18'. 828 
22.710'. 
6.057 
. 29.113 
/8;.53i' 

ii'.9 l 8 f d 

31.286 
16;. 642 
25.494 

;6.5-|8 

13.616 
33.258 
46.355 
3.084 
.6.440 
38.549 
30.722 
30.821 
-0.937 
7.528 
0.357 
21.255 
36.259 
37.833 
14.418 
31.237 
35.189 
-7.896 
-0.149 
27. 58^ 
37.188 
39.540 
-3.737 
-5.605 
8.137 
7.795 
28.269 
4.696 
2.359 
37.230 
29.474 
20.8i5 
24.661 
2.173 
26.763 
27.894 
29.467 
-0.042 
18.945 
-1.948 
4.574 
21.131 
0.631 
0.794 
5.148 
21.314 
2.554 
9.928 



38.873 
42.161 
43.251 
43.998 

-lo.ois 1 

-7.687: 
-7.839 
-8.726 
-7,. 536' 
-7.471 
-f7.415 
-3.533 
-1.67.6 
-0.080 
0.322 
1.803 
0.767 
MM 

;2.o2i 

^•§08 

X4.S88 

4.33$ 

£M 
,6.120, 

^6.9,88 

7.689 

J. 

,8.437 
10.386 
10.762 
11.049 
12.219 
12.186 
13.551 
li3.780 
14.386 
15.306 
13.252 
17.134 
16.573 
17.198 
18.195 
18.622 
23.110 
21., 474 
19. 722 
20.593 
23.828 
23.540 
24.714 
23.110 
24.711 
26.087 
23.5,49 
26.253 
27.332 
29.642 
30.932 
30.567 
32.224 
32.431 
32.257 
33.609 
33.529 
33.696 
34.322 
34.037 
35.869 
35.989 
36.580 
34.134 
38.303 
38.518 



1.00 
1.00 
l.OO: 
1.00 

1.6 b' 
1.0b: 
1.06; 
1.60 
1.06 
1-00 
1.66 
1 .66 
1.00 
1.60 
i.6p. 
1.0*6, 
1.06 
1.06' 
i.tib 
i.bo, 
i.Sjt 
iibjb 
i.60 

1.00 
1.66; 
i. op 
1.00 
1.06 
1.60 
1.00 
1.00 
1.00 
1.0b 
1.00 
i.bo 
1.00 
1.00 
i-.ob 
1.00 
1.00 
1.0.0 
i.60 
1.00 
1.00 
1.00 
1.00 
1.00 
1.60 
1.00 



1.00 



.00 
.00 
,06 
00 
.00 

,00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 



46.10 
41V41 
61.37 
63.63 
47.72 
59. ii' 
55.0*9 
33.32 
60.61 
60.79 
54.93 
62.24 
59.97 
50.50 
.42.89' 
51.30 
64.00 
60.52 
6i.44 
55;.!?5 

46.^3 

52.50 
41.51* 
i 7 9.04 
31.09 
59.04 
37.07 
43.97 
48.36 
35.55 
61.49 
65.58 
21.50 
61.48 
47.46 
62.37 
55.80 
28.29 
31.71 
61.28 
60.35 
10.14 
56.42 
59.78 
55.49 
65.61 
46.63 
39.99 
60.78 
57.89 
59.78 
.8.11 
62.00 
47.96 
62.13 
54.82 
61.85 
37.75 
57.26 
55.09 
60.42 
60.70 
65.22 
45.39 
.64.81 
60.97 
61.78 
67.04 
29.00 
40.97 
54.89 



WAT 
WAT* 
WAT 
WAT- 
WAT 
WAT 
WAT' 
WAT 
WAT 
WAT 
WAT 
WAT 
WAT 
WAT 
WAT 
WAT 
WAT 
WAT 
WAT 

m« j, 

WAT 

fM 
gAT 

WAT 

WAT 

j 

WAT 
WAT 
WAT 
WAT 
WAT 
WAT 
WAT 
WAT 
WAT 
WAT 
WAT 
WAT 
WM 
WAT 
|SAf 
WAT 
WAT 
WAT 
WAT 
WAT 
WAT 
WAT 
x WAT 
WAT 
WAT 
WAT 
WAT 
WAT 
WAT 
WAT 
.WAT 
WAT 
WAT 
WAT 
WAT 
WAT 
WAT 
WAT 
WAT 
WAT 
WAT 
WAT 
WAT 
.WAT 
WAT 
WAT 
WAT 
WAT 
WAT 
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if 

10 



15 



20 



25 



u 
30 



35 



40 



45 

58 
50 

SO 
55 



60 



65 



70 a< 



ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATPM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATpM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

'ATOM 

ATOM 

ATOM 

tfVTOM 

AJOM 

(ATOM 

tATOM 

\ATOM 
'ATOM 

^atgm 
lack 

ATOM 
ATOM 
ATOM 

Mom 
"atom 

ATOM 
.ATOM 
ATOM 
.ATOM 

'atom 

ATOM 
ATOM 
ATOM 
ATOM 
ATOM 



4285 

4288 

4291 

4294 

4297 

4300 

4303 

4306 

4309 

4312 

4315 

4318 

4321 

4324 

4327 

4330 

4333 

4336 

4339 

4342 

4345 

4348 

435i 

4354 

4357 

4360 

4363 

4366 

4369 

4372 

4375 

4378 

438-1 

4384 

4387 

4390 

4393 

4396 

4399 

4402 

4405 

4408 

4411 

.4414 

4417 

■4420 

% 4423 

\4.42£ 

ms 

$432 
si#5 
,4,438 
4441 

.4456 
'4459 
4462 
44$5 
,4468 
,4471 
4474 
4477 
4480 
4483 
.4486 
4489 
4492 
4,495 
4498 
4501 
4504 



OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
pH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
QH2 ;H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 :H20 
OH2 ;H20 
OH2 .H20 
OH2 H20 
OH2 H20 
$H2 H20 
<OH2 \B20 
{ OH2 $H20 

L OH2 Ssb 

,6h2 mp 
tQH2 $20 

$H2 $2p 

( 6h2 JSib 

;OH2 >H20 
c OH2 -H2Q 
OH2 kip 
,PH2 -H20 
,OH2 H20 
,OHi2,k20 
OH2 - H20 
*0H2vH2O 
OH2 ,H20 
OH2 H20 
OH2 H20 
OH2..H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 R20 
OH2 H20 
OH2 H20 
OH2 H20 



W292 

W293 

W294 

W295 

K296 

W297 

W298 

W299 

W300 

W301 

W302 

W303 

W304 

W305 

W306 

W307 

W308 

W309 

W310 

W311 

W312 

W313 

£314 

W315 

W316 

W317 

W318 . 

W320 

W321 

W322 

W323 

W324 

;W325 

W326 

W327 

W328 

W329 

W330 

W331 

t W332 

W333 

W334 

W335 

W336 

•W337 

.W338 

£ W340 

Sm 

MM? 

*W s 3£;7 

;W349 

;W350 

;W351 
,W352 
;W353 
<W354 
#355 
.'W35;6 
!.W357 

W359 
W360 
W361 
W362 
W3.63 
;W364 
W365 
W366 



19.616 
26.905 
34.870 
43.644 
33.206 
33.633 
i2.977 
30.448 
18.602 
30.912 
17.275 
29.014 
8.814 
.7.354 
51.797 
12.958 
15.018 
34.375 
34.858 
31.542 
11. $47 
12.244 
31.834 
13.977 
52.949 
41.174 
- 8.3X8 
24.222 
22.§15 
66.079 
25.392 
23.014 
13.296 
22.621 
31.434 
13.448 
31.308 
26.435 
11.715 
38.805 
55.064 
57.777 
28 o 195 
57.005 
55.369 
<l : 3. v 518 
5,2.037 
c39<3jW 
S3rj616 
d 45.316 
25 ^62 

24.133 
.28.-981 
; 62*73*6 
,25.543 
17.146 
>.27> 
,32.230 
,48 .'.68 6 
.58 .103 
, 34 ^958 
^10.016 
57.140 
.7.562 
60.359 
45.152 
62. L 783 
48.178 
45.107 
33.178 
7.763 
5.613 
58.864 



-0.627 
15.120 
16.321 
21.895 
-0.716 
31.192 
16.734 
1.646 
6.987 
3.064 
,0.470 
0.343 
7.069 
4.905 
26.^05 
31.106 
30.561 



.537 
.151 



-0.141 
16,i5f 
17.842 
-0.p93 
31.633 
32.079 
.7.397 
34.832 
39.316 
37 .37,8 
17.994 
35-..303 
34.609 
: 6.364 
31.4.60 
33.825 
1.933 
4.896 
25.790 
4.67i 
34.893 
37.587 
22.832 
28.919 
39.214 
38.045 
,0.858 
vl : 3.i¥8 

.28.152 
v-3. o 021 

w«m 

;4. : 683 
10.848 
/4.j477 
19/953 
i4;82'4 
5/355 
26.690 
28:10,4 
T 33.049 
29.592 
3:534 
18 .'861 
25; 423 
'6.461 
24.666 
34.042 
5.i08 
24.135 
24.735 
33.845 
22.526 



2. 
4. 
3. 
3. 
5. 
5. 

?- 
,6. 
6. 



38.168 
38.741 
39.700 
40.236 
30.008 
21.854 
-8.360 
-2.702 
-0.295 
-0.799 
2.033 
3.334 
341 
,101 
214 
089 
513 
225 
710 
959 
975 
'8.794 
1 9.955 
9.218 
9.685 
9,195 
11.072 
12.541 
13.316 
14.179 
14.612 
17.119 
18.510 
19.050 
19.528 
21.003 
20.864 
21.79.4 
22.358 
21.467 
23.686 
25 . 416 
26.-231 
27.039 
28.865 
31.858 

34. ; 997 
36.044 
36.358 

38. ^303 
38:^67 

39. ^69 

4^:^62 

22/153 
-10/331 
-8.017 
-;6.982 
1.727 
2^994 
8.882 
;8:243 
9.093 
.9. 81'6 
9.9i2 
9.324 
11.617 
10.930 
121672 
131927 
14.468 
15;913 
18.217 
22.980 



1.00 43.85 
1.00 40.92 
1.00 53.58 
1.00 37.07 
1.00 12.94 
1.00 61.73 
1.00 53.51 
1.00 60.38 
1.00 55.68 
1.00 63.42 
1.00 62.63 
i.00 56.71 
i.06 67.54 
1.00 58.10 
1.00 35.95 
1.00 61.96 
1.00 38.26 
1.00 6i.55 
1.00 43.47 
1.00 44.82 
i.00 27.46 
1.00 41.87 
1.66 59.74 
1.00 50.22 
1.00 54.43 
1.00 61.85 
1.00 .63.74 
1.00 64.51 
1.00 39.99 
1.00 62.92 
1.00 60.93 
1.00 59.34 
1.00 57; 91 
1.00 57.02 
1.00 56.39 
1.00 47.89 
1.00 60.43 
1.00 49.26 
1.00 62.44 
1.00 60.22 
1.00 46.43 
1.00 21.60 
1.00 62.18 
1.00 61. ife 
1.00 57.73 
1.00 59.56 
-1.00 .50.84 
1/00 58.36 
-1- b b "63 ^43 
i/do 59.41 
1.^00 42.37 
"rl.db 59.91 

;i;oo jsi/is 

i. 00 58.16 
1.00 .37 .03 
1.00 42.37 
1.00 61.63 
,1.06 60.56 
1.00 "40.78 
1.00 63.48 
i; 00 62.75 
1.00 ,25.86 
1.00 42.25 
1:00 48.53 
.1.00 58.30 
1.00 58.40 
1.00 40.33 
1.00 59.26 
1.00 63.59 
1.00 64.84 
1.00 51.38 
1.00 47.27 
1.00 64.74 
1.00 17.81 



WAT 

WAT 

WAT 

WAT 

WAT 

WAT 

WAT 

WAT 

WAT 

WAT 

WAT 

WAT 

WAT 

WAT 

WAT 

WAT 

WAT 

WAT 

WAT 

WAT 

WAT 

WAT 

WAT 

WAT 

WAT 

WAT 

WAT 

WAT 

WAT 

WAT 

WAT 

WAT 

WAT 

WAT 

WAT 

WAT 

WAT 

WAT 

WAT 

WAT 

WAT 

WAT 

WAT. 

; WAT 

WAT 

WAT 

WAT 

■ Hill. 

WAT 

JAT 
,WAT 
rWAT 

,WAT 

;wat 

WAT . 

WAT 

WAT 

*;Wat 

WAT 
WAT 
WAT 
WAT 

;wat 

WAT 
WAT 
WAT 
WAT 
WAT 
WAT 
WAT 
WAT 
WAT 
WAT 
WAT 
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ATOM 
ATOM 
. ATOM 
ATOM 
5 ATOM 
ATOM 
ATOM 
. ATOM 
*•* ATOM „ 
10 ATOM 
ATOM 
ATOM 
ATOM* 
ATOM 
15 ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
20 ATOM- 
ATOM: 
ATOMr 
ATOM* 
ATOM; 
25 ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
30 ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
35 ATOM 
ATOM 
ATOM 
• ATOM 
ATOM 
40 ATOM 
ATOM 
ATOM 
., ATOM 
ATOM 
45 ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
55 ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
60 ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
65 ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
70 ATOM 
ATOM 
ATOM 
ATOM 
ATOM 



50 



4507 
4510 
4513 
4516 
4519 
4522 
4525 
4528 
4531 
4534. 
45*37 
4540 
4543 
4546 
45,49 
4552 
4555 
4558 
4561. 
4564' 
4567, 
4570 
4573 
45)76, 
4579' 
4582, 
4585 
4588 
4591 
4594 
4597 
4600 
4603 
4606 
4609 
4612 
4615 
4618 
4621 
4624 
4627 
4630 
4633 
4636 
4639 
4642 
4645 
4648 
4651 
4654 
4657 
4660 
4663 
4666 
4669 
4672 
4675 
4678 
4681 
4684 
4687 
4690 
4693 
4696 
4699 
4702 
4705 
4708 
4711 
4714 
4717 
4720 
4723 
4726 



OH 2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2.R20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
QH2^H20 
OH2 H20 
OH2, H20 
OH2 H20. 
OH2 H20, 
OH2 H20 
OH2 H20 
OH2 H20. 
OH2 H20 
OH2- H20> 
OH2; H20 ; 
OH2; H2*0 
OH2, H2p : 
OH2; H20i 
OH2: H20i 
OH2: H20j 
OH2;H2pv 
OH2 H2p> 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20. 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2. H20 
OH2 H20 
OH2 H20 
OH2 H20. 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 R20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 
OH2 H20 



W367 

W368 

W369 

W370 

W371 

W372. 

W373- 

W374. 

W375 

W376 

W377 

W378. 

W380 

W381 

W382. 

W383 

W384, 

W386. 

W38^ 

w& 

W389 
W39& 

W392; 
W393~ 
W39/ 
W395i 
W396 
W397 
W398 
W399 
W400 
W401 
W402 
W403 
W404 
W405 
W406 
W407 
W408 
W409 
W410 
Will 
W413 
W414 
W415 
W416 
W.417 
W418 
H419 
W420 
W421 
W422 
W423 
W424 
W425 
W426 
W427 
W428 
W429 
W430 
W431 
W432 
W433 
W434 
W435 
W436 
W437 
W438 
W439 
W440 
H441 
W442 
W443 



16.998 

16.908 

15.157 

15.045. 

32.303' 

22.993" 

9.442. 
22.485' 
19.550 
48.476 
47.802: 
48.919 
40.451 
21.655 

8.609 
44.523; 
33.379 
3A.393 
49\427 

50.545. 

11>63^ 
21.-992;, 

63* 406} 
36.554 
60.451 
61.888 
59.050" 
25.567 

9.550 
66.188 

6.992 
45.155 
29.300 
17.861 
27.574 
42.075 
10.251 
61.182 
19.346 
54.765 
54.256 
33.638 
12.342 
49.408 
28.779 
46.671 
69.130 
11.197 
64.803 
55.081 
65.078 
61.790 
60.407 
67.669 
59.557 
63.119 
43.178 
57.681 

8.126 
65.631 
32.632 

5.099 
52.240 
60.123 
45.149 
27.570 
54.808 
46.755 
50.998 
12.982 
42.641 
54.465 



10.395 
7.981; 
-0.98i 
-0.987 
28.437 
0.654 
17.104 
33.589 
35.138 
25.655 
12^980 
IT. 049 
15.789 
35.119. 

1.322 
34.663; 
2.840 
6.164 
15.867 
21,218, 
11-.867J 
16.208: 
-4:. 343 
-2.488; 
*6;.31-ls 

12.253 
21.410 
21.338 
-0.327 
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Production of DPPI for crystallisation 

The present invention provides, for the first time, a crystal of rat DPPI as well as the 
structure of the enzyme as determined therefrom. Further, for the first time is also 
5 disclosed the structural co-ordinates for human DPPI. Therefore, when herein is 

discussed the use of rat DPPI co-ordinates it should be understood that the same use of 
the human co-ordinates are also within the scope of the invention. Accordingly, one 
aspect of the invention resides in the obtaining of enough DPPI protein of sufficient quality 
to obtain crystals of sufficient quality to determine the three dimensional structure of the 

10 protein by 'X-ray diffraction meth6K; rf One 1 efnbodrm^rtt of theWesent invention thus 
; - relates to obteipiri^:a ciystallisablb romposjtidn cpm^ris|n^ ;a]su!5stantial!^ pure protein 
d£§rib|py fn #jn6;lpd seqy£nlce wWcffis speast 37% ^Sh as at;le3st 75%, 76%, 
77$, 78% r 7$$, 80%, 81%, 82%, 83%, 84%, 85%; 86%; 87%, 88%, 89%, 90%, 91%, 
92%, 93%, 94°>o, 95%,;96%, 97% r 98%, 99%, or 100% idehtical;tb the amino acid 

15 sequence, of rat DPPI protein as shown in SEQ.ID.NO.1 arid to the composition itself. 

The present invention further relates to an already crystallised molecule, or molecular 
- complex comprising a rat DPPI protein with the amino acid sequence as shown in 
SEQ.ID.NO.1 and/or a protein with at least 37% such as at Ieast75%, 76%, 77%, 78%, 
20 79%, 80°/o, 81%, 82%; 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 
94%, 95%, 96% M 97%, 98%, 99%, or 100% amino acid sequence identity to the amino 
acid sequence of rat DPPI protein as shown in SEQ.ID.NO.1/ '. : 

Muman^nd rat DPPI had previously been purified from natural sources like kidney, liver 
25 or spleerii e.g. as described by (Doling et a/. (1 996) ; FEBS,Lett. 392, 277-280), but often in 
low amounts and often as preparations characterised by inhdmogeneous, partially 
degraded (Cigic etal. (1998) Biochim. Biophys. ActaMZl, 143-150) and impure protein 
limiting the possibility of growing crystals of sufficient quality. * 

30 The baculovirus/insect cell expression system used to obtain the crystallisable 

composition of , the present invention, which was recently developed for the production of 
DPPI from a recombinant source (Lauritzen etal. (1998) Protein Expr. Purif. 14, 434-442), 
offers the advantages of having strong or moderately strong promoters available for the 
high level expression of a heterologous protein. The baculovirus/insect cell system is also 

35 able to resemble eukaryotic processing like glycosylation and proteolytic maturation. 
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Furthermore, the recombinant human and rat DPPIs obtained with the baculovirus/insect 
cell system are very similar to their natural counterparts with respect to glycosylate, 
enzymktic procbssing; c oligomeric structure; CD spectroscopy and catalytic activity. In one 
embodiment of the present invention, recombinant protein was used that was produced in 
5 this expression system rendering it possible to obtain crystals of sufficient quality to 
determine the three-dimensional structure of mature rat DPPI to high resolution. 

Considering the high homology of the proteins in the DPPI family, ; one aspect of the 
invention relates'tb the use r 6f the structure co-ordinates of the recombinant rat DPPI 

10 crystals to solve the Structure bf crystallised hbmologue proteins, such as but notlim 
to dog, murine; mbnkeyj '' rabbit; bbvinb; porcine, goat, horse, chicken or turkey DPPI. 
Homolbgues rriaybfe isolated frbm natural sources such as spleen^Wdriey, liver f lung or 
pliacenta by use of one or mote of a variety of conventional chromatographic' and 
fractionati^^^^ interaction chromatography, ariibri-exchange 

15 chrohiatbgraphy, cation exchange high performance liquid - - **= 

chrbmatbgtephy (HPLC);' affinity fchrbmatbgfaphy or precipitation, or the homblogues 
proteins may W produced as recbmbihaiht proteins'. * 

Another asplebt of the irivehtibri is the use of the structure co-brdiriates of mature rat DPPI 
20 to solve the structure bf crystals of co^complexes of wild type or mutant ormodified forms 
of DPPI. DPPI can furthermore be isolated from a recombinant source. Crystals of co- 
cbmptexes rriay be formed by crystallisation of e.g. DPPI from a natural or a recombinant 
IbtfrcS cbvalently Br hbn^v^lentiy assbciated with a chemicai^erifrty or compound, 4 e;g. 
^^pleffe^ 

25 'stmcHir^of sudf^pl^^may thence sdlved : by molecular replacbmerit, : using some 

^0 ItfFdilWth^ 3 
Mld%p A S DPPI)Detaiied : anaps^ conformation bf siiclvkhown DPPI 

inhibitors; of their Interactibris with DPPI active site cleft residues and of the structural ; 
arrangement of said binding of inhibitors will provide 

30 itfofmatibri^ of improved inhibitors: 

Furthermore, structural analysis of DPPtinhibitor co-complexes may reveal potential sites 
for modification within the active site bf the enzyme, which can be changed to increase or 
decrease the enzyme's sensitivity to brie or more protease inhibitors, preferably without 
affecting or reducing the catalytic activity of the enzyme. 

35 ' 4 
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The present invention furthermore relates to the use of the structural information for the 
design and production 'of mutants of DPPir fusion proteins with DPPI, tagged forms of 
DPPI arid riew%rizymes containing elements of DPPI^ancI the solving of their crystal A 
structured More particularly, by virtue of the presehtlnVentionpe.g; the kriowledge-of the 

5 location of the active sffe/chlbrine fc^ the different 1 , : ^ - ^ 

dbmaihs/suburilts , & DPPI permits 'the Identificatibn of desirable sites'for 

mutation arid ideritificatioh^of elements usable ? in design of View ferizyhies. For example, 
rfiiitation rnay be directed to a paftcttlar ^ of sites of wld4yp#DPPI) i.e. 

the active siite, tt^~chl6rihe ; b^^ lbMti6hfbK theDbh, s 

1 0 ihterfacy sites be^^ Similarly, < 

v<t * loBStiori'Sh; at; or -hear ^ nfa^bfe^pl§^jir^(^ sotea 

i^sWue&vbTPi^ 

(^arabtefi^tics. ' -' ! 

15 ; ' * ' • > : ; "•' : '- • : -- * ■ " ■ • • ' .■ ■ 

the mutants or modified forms 6ft)PPr prepared by this v ihvention may be prepared in a 
nurhbbr of ways. For example, the wild-type sequence of DPPI may be mutated in those 
sites identified using the present invention as desirable for mutation, by means of site 
directed iriutageriesis f by PCR or dligbriudedtide-directed mutagenesis or other 

20 conventional methods wfclfl&owritd the^reon-ikiliedlh'ttie artrSyhthbtic- ' ' 

oligonucleotides and PCR methods known in the art can beused to produce translational 
fusions' beftveeri the 5 1 or 3' end of the entire DPP! coding sequeribe or fragments hereof 
arid ftisiori partners like sequences encoding proteins brfagsi eig. polyhiistidine tags. 
Alterriativdyi mbdified forms of DPPI "may be generated by replacement of particular 

25 aimiho v aicid(sywith unnaturally oc^rring amino acid(s) e;g.seleriocysteine or 

selenomethionine or isotopically labelled amino adds.This i may be achieved by growing a 
host organism capable of expressing either the wild type or mutant polypeptide on a 
growth 1 medium depleted of the natural amino adds but enriched in the unnatural amino 
adds. 

According to this invention/ a mutated/altered DPPI DNA sequence produced by the 
methods described above, or any alternative methods known in the art, and also the 
above mentioned homologues DPPIs, originating from spedes other than human and rat, 
can be recombinants expressed by molecular doning into an expression vector arid 
35 introdudng the vector into a host organism. 
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In an especially preferred embodiment of the invention, a host-vector system like the one 
used for production of protein for crystallisation is employed wherein the host is an insect 
cell such as cells derived from Trichopfusia ni or Spodoptera frugiperda i and the vector is 
5 a ba&loviaisi vector such as vectors of the type oiAutogra&hica caOfoniica multiple 
nuclear polyhedrbsis virus or Bombyk hiori nuclear polyhedrosis virus. HoWever; any of a 
wide variety of well-known available expression vectors and hbsts is useful to express the 
mutated/modrfiecl/homologues DPPI coding sequences of this invention. 

1 0 An expression vector, as is well known in the art, fypically'contairis a suitable promoter 
and other appropriate regulatory elements required for transcription of cloned copies of 
denes and the fr^hslatbri of their mRNAs in ari appropriate host A vector may also 
c6ritairi elements that permit autonomous replication in a host cell independent of the host 
gehbmfc, and one or more phenotypic markers for selection purposes. In some 

1 5 embodiments, v^ere secrietioh of the produced protein is desired, nucleotides encoding a 

- "sigral ^quehCe" maybe irisertekJ ih front of the mutated/modified/homologues DPPI 
coding sb^ under this direction 6f thb control sequences, a desired 

DNA sequence must be bperatively linked to the control sequences, i.e., they must have 
an appropriate start signal in front of the DNA sequence encoding the DPPI mutant, 

20 modified form of DPPI or homologues DPPI and maintain the correct reading frame to 
permit ekpressiori of that sequence under the control of the control sequences and 
prdductibh bf the desired product encoded by that DPPI sequence. 

h SuWveWr£i^^^ 
25 inSiuHint^fr!^ 

40 !§ffi§ftf$&§mm *&?mn 989, 

OToWrbm'^ 

piasM^ v^6ra°difwea fr6m combinations of plasmids and phage DNAs, such as 
'plasmids which have been modified to employ phage DNA or other expressibh'control 
30 'sequehcesVcosmid DNA, virus, e.g.; vaccinia virus; adenovirus or baculovirus. 

Trie vector must be introduced into host cells via any one of a number of techniques 
comprising transformation, transfection, infection, or protoplast fusion. A wide variety of 
hosts are useful for producing mutated/modified/homologues DPPI according to this 
35 invention, these hosts include, for example, bacteria, such as £ colli Bacillus and 
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Streptomydes species, fungi, such as yeasts, e:g. Saccharomyces cerevisiae, Pichia 
pastoris, Hansenula potymorpha; animal cells, such as CHO and COS-1 cells, insect 
cells; subh as Drdsophila ce\\$; Trictioplusfa hi or Spodoptera frugiperda, plant cells, 1 4 
transgenic host cells and whofe onanism such as inse^^ -:.\j$;:s>* 

5 

: 5 In selecting a fiost-vector system; a variety of factors should also be considered. These 
ifidlUGlerfor '6xa^Tl^F>ie^' , tfte relative strength of thesystem; its controllability; sind ife : ■ ^ 
domp^ encbdih^ *he modified- DPPl^ thi^irwe^6ri?^Hosts 

sKbuld be selected Itycd^ thS^ f 
10 t^c^Wthen^ 
p«ffi^ 

the purification of the DPPI protein from them and safety. Within these parameters, one of 
sl^fi in the art may select varibufc vertotfexpre combinations that 

15 will procliice useful amounts of tHe'DPPI protein; 1 

The mutants; modified forms of DPPI or hbmologues DPPI produced in these systems 
may be purified by a variety of conventional steps and strategies. In the present invention, 
extracellular partially matured riat bPPi is isolated by ammonium sulphate fractionation; 
20 hydrophobic interaction c^rbniatbgraphy, desalting anibr^ exchange chromatography. 
1 G^er chromatographic and ^fr^ also be used in purification of 

modified forms of DPPI, e.g. purification by cation exchange chromatography, high 
performance liquid chromatography (HPLC), immobilised metal affinity chromatography 
(IMAC), affinity chromatography or pre^^ 

Once tfte rnutant or modified DPPI has been generated, 1 the protein may be tested for any 
one of several properties of interest For example, mutated or modified forms may be 
tested for DPPI Activity by spectrbphbtometric measurement of the initial rate of hydrolysis 
bf the chrbmogenic substrate Gly-Phe-p-hifirb^hilide (Lauritzen et ai. (1998) Protein Expf: 
30 'Piirif. 14; 434-44). Mutated and modified fontis may be 1 screened for higher or lower 
specific activity in relation to the wild-type DPPi. Furthermore, mutants or modified forms 
rhay be tested for altered DPPI substrate specificity by measuring the hydrolysis of 
different peptide or protein substrates. ' 
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Mutants^ modified forms of DPPI may be screened for an altered charge at physiological 
pH: This is determined by measuring the mutant DPPI isoelectric point (pi) in"co'mparison 
v^ ,: thaf6f thd'wlld type parent The IsoSelertric-poirit may-be^meiasured by gfeK v 
electfophbresis. Further properties of interest^also include mutants with increased stability 
'5 tdsubunit dissociation.' 5 : . ' ! v < * i 

Mutants or modified forms of DPPI or new horifiologues may alternatively also be - 
crystallised to again yield new structural data and insights into the protein structure of 
dipeptidyi peptidase^ arid/or related ehz^ries. Thuis, one embodiment of the present 
10 invention relates to a crystallisdd^molecufe or mblec^larcompfex of a DPPPbr bPPI-iike 
prot^inV in whicW said molecule is mutated prior to toeing crystallised. ^ * 

Chemical modification of DPPI 

r The present invention furtherholds chemical modification of ;DPPI and/or a variant hereof 
15 which may ^performed to characterise the protein or to obtain a protein with altered 
propertiesyih bdth basesi-X^ray crystalldgraphic analysis of the modified protein may 
provide valuabla information about the site(s) of modification and structural arrangement 
of the organic or inorganic chemical compound and of the DPPI residues that interact with 
said compound. One aspect of the present invention therefore relates to a crystallised 
20 molecule or molecular complex, in >which f said>molecule is chemically and/or 

enzymaticallymodified. Another aspect of the present invention subsequently relates to 
the crystal structure of a so modified protein itself. 

leftaraSfw^ 

25 ^micM performed >by i* * 

%aaing^said j DPPr%DPPI^Iike labels, 
^bdihatiSh^reagente polyethyleri glycolTPEGylatibn") or other pdlyhydroxy; 

polyrriers: The inhibitory compounds could be' compounds that bind covalehtly to the 
active site cysteine residues or at accessory binding sites. X-ray crystallographic analysis 

30 of siich modified DPPI or DPPI-like protein would give information important for the further 
development of more potent and more specific inhibitors. Fluorescent labelling and 
iodination of DPPI or DPPI-like proteins would permit tracing the molecules and give 
iriformation:about the molecular environment of fluorescent group(s). Compounds such as 
fluoresceir^5-maleimide and fluorescein isothiocyanate, which react specifically with 

35 cysteine residues and primary amines, respectively, can be utilised to attach fluorescent 
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labels to certain kinds of functional groups within proteins and K 1 ^l, K 131 l, Na 12 ?l or Na 131 l 
can be used for iddination of tyrosine residues. Determination by X-ray crystallography of 
the sites of tyrosine iodinatiori iarid of attachment of fluorescent groups in particular may 
be essential for interpreting results from protein-protein interaction studies (birifding^of 
S receiptors, inhibitors; cofactors.etc:) dind in analyses of s^^ " r ^ 

■.!■'":•■. - ■.. '■ ■<■ -: . os. .21 r. -"•vv. r • v*. -"v-<-. • • 

PEGylation f is another common 4 method'df i^emicaliy modifying proteins whose crystal 
structure is eh^p^bythelpr^erit ihv^ntioh^grahtedithat their aminaacid sequences 
at least '37%~identical« 
10* phamaee^^ 
to proled^ 
drugs. 

Uses of the structure co-ordinate of DPPI 

15 • -.v • . • ...v. . 

Forthe first time, the present invention permits a*detailed atomic and functional 
description of DPPI, including descriptions of the structure of the active site, of the 
chlorine ion ibindihg stte;?of the residual pro-part and of the interfaces 1 between the* 
: subunits and between the. catalytic and residual pro^-part domains. The present invention 

20 thus enables the design; selection and synthesis of chemical compounds, including ^ > 
inhibitory compounds, capable of binding to DPPI, including binding at the active sites of 
DlfPI or at intramolecular interfaces. The invention can also be used to identify and 
characterise accessory binding sites. Furthermore, this invention can be used to rationally 
and semi^atiorially-designfo^ with altered or improved characteristics and to 

25 theoretically model and facilitate experimental determination by X-ray crystallography the 
structures of homologous proteins, including related DPPIs from other species. ; 

therefore, the present invention provides a method for selecting, testing and/or'rationally 
or semi-rationally designing a chemical compound which binds covalently or non- 
30 covalently to a protein with at least 37% amino acid sequence identity to the amino acid 
sequence of rat DPPI proteih 'as shown in SEQJD.NO.1, characterised by applying in a 
computational analysis structure co-ordinates of a crystal structure according to table 2.. 
In a preferred embodiment, the method for identifying a potential inhibitor of an enzyme 
with at least 37% amino acid sequence identity to the amino acid sequence of rat DPPI 
35 protein as shown in SEQ.ID.NO.1, provided comprises using the atomic co-ordinates of a 
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crystallised molecule or molecular complex according to table 2 to define the catalytic 
active sftes and/or an accessory binding site of said enzyme, identifying a compound that 
fits the active site and/or an accessory binding site so identified, obtaining the compound, 
and contacting the compound with a DPPI or DPPHike protein to determine the binding 
5 properties and/or effects of said compound on and/or the inhibition of the enzymatic 
activity of DPPI by said compound. This method can be performed on the atomic co- 
ordinates of a crystallised molecule or molecular complex having an at least 37% identical 
amirib acid sequence with rat DPPi and which are obtained by X-ray diffraction studies 

tti Potential effects of DPPI binding compounds - 
Compounds that bind to DPPI many dlter the properties of the enzyme 6r its proenzyme. 
For instance, a chemical compound that binds at or close to the active site or causes a 
strudural rearrangement of DPPI upon binding may inhibit or in other ways modify the 
cataiytfc activity of the active ehzyme and a compound that binds at a subunif or domain 

15 interface may cause stabilisation or destabilisation of the native, dligomeric structure. 
Fuithermore, DPPI binding compounds may decrease^ 6r inbrease the in vivo clearance 
rate,' solubility and catalytic activity of the enzyme or alter the enzymatic specificity. 

Identification of ligand binding sites 
20 khowlid^e of the atomic stmrtijfe of DPPI enables the identification arid detailed atomic 
anilys^s li^and bihdifig sites ^enti^l fdr rational design of DPPI 

Bi^nf^l^^^ DPPI inhibitors. Such ligands may interact with DPPI 

S^ghSfy^lentffKl nBn^val^ atfte to assume 

to 88iite^ns Wt 'a}?sl^ 

25 focatibn^f ^ by the' totalisation of the 

ra^^6 ^tarfe and histidihe r&idueis (Cys234 arid His381 in human DPPI; 
reb^ctively; s& Figure 2). Accessory binding sites may be identified by persons skilled 
ih the art by visiial inspection of the molecular structure arid by means of computational 
methods, e.g: by using the MCSS program (available from Molecular Simulations, San 

30 Diesgo;Cty r 



WO 02/20804 



PCT/DK01/00580 



280 

Design and screen of inhibitors 

Once a DPPI or proDPPI ligand binding site has been selected for targeting, computer 
based modelling, docking, energy minimisation and molecular dynamics techniques etc. 
< may be used by persons skilled in the art to design ligands or ligand fragments that bind 
5 to DPPif to evaluate the quality of fit and strength of interaction arid to' further deVelop and 
optimise selected fcbm'po^ 

^aeeriecl by c6m0'ufebohai rriearolor their ablliffo bind to the surface 6f DPPI wrthbi^ 

10 

e^y^i^^ 

the prei^ht inveriti6r^ a potential inhibitor of a br DPPNike 

1 5 proteihiwfiereby^ of a crystal structure of a DPPI or 

DPPNike protein is used to define the catalytic active sites or accessory binding sites of 

an enzyme with at least 37% amino acid sequence identity to the amino acid sequence of 

rat DPPI protein as shown in SEQ lD.NO.1, a compound is identified that fits such an 

active site or accessory binding site, a compound is obtained, and 
20 said compound is contacted with a DPPI or DPPI-like' protein in the presence of a 

substrate in solution to determine the inhibition of the enzymatic activity by said 

compound. 

In another embodiment of the presentihvehtibn, a method is provided for designing a ' 
25 poteritial ihhibitor of a DPPI or ^ DPPI^I&^lSrdUiin' borifiprising providing a three dimensional 
model of the receptor site in an enzyme with at least 37% amino acid sequence identity to 
the amino acid sequence of rat DPPI protein as shown in SEQ.ID.NO.1, and a known 
inhibitor, locating the conserved residues in the known inhibitor y^ich institute the 
inhibition binding pocket,* and designing a hew a DPPI or DPPNike protein inhibitor which 
30 possesses complementary structural features and binding forces to the residues in the 
known inhibitor's inhibition binding pocket 

Said identified compound and/or potential inhibitor can either be designed cfe novo or be 
designed from a known Inhibitor or from a fragment capable of associating with a DPPI or 
35 DPPNike protein. Said known inhibitor is preferably selected from the group consisting of 
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dipeptide halomethyl ketone inhibitors, dipeptide diazomethyl ketone inhibitors, dipeptide 
dimethylsulphonium salt inhibitors, dipeptide nitril inhibitors, dipeptide alpha-keto 
carboxylic acid inhibitors, dipeptide alpha-keto ester inhibitors, dipeptide alpha-keto amide 
inhibitors, dipeptide alpha-diketone inhibitors, dipeptide acyloxymethyl ketone inhibitors, 
5 dipeptide aldehyde inhibitors and dipeptide epoxysuccinyl inhibitors. And is often 

constructed of chemical entities or fragments capable of associating with a protein with at 
least 37% amino acid sequence identity to the amino acid sequence of rat DPPI protein 
as shown in SEQ.ID.NO.1, arid reassembled after the testing procedure into a single 
molecule to provide the stri^ 

Specialised computer pfojgrams are*available to persons skilled in the art of structure - 
based drug design to computationally design, evaliiateand optimise DPPI ligands. DPPI * 
binding ligands are generally d^signed either by connecting small ligarid site binding 
moleculeb (identified using e.g. MCSS which is available from Molecular Simulations, San 
1 5 Diego; CA) using computer programs such as Hook (Molecular Simulations, San Diego, 
CA) or by "de novo" design of whole ligands using computer programs such- as Ludi 
(available from Molecular Simulations; San 1 diego, CA) and LeapFrdg (available from 
Tripcfe, St Louis, MO). : ' 

20 To evaluate the quality of fit and strength of interactions between ligands or potential 
ligands arid DPPI ligand binding sites, docking programs such as Autodock (available 
from Oxford Molecular, Oxford, UK), Dock (available from Molecular Design Institute, 
Univei&t^^ 

c Ci$&^ available 

25 

^e^eTopmritirid 

*a$ CHARMm and AMBER may Be used ih^eriergy minimisatioh arid molecular dynamics. 
-At. ':, • '\ .- i '-v . ' • • • ■ . •< • 

30 The present invention thus provides the means to test and/or identify new or improved 
(binding substances to DPPI and therefore a so identified and obtained chemical 
compound and/or potential inhibitor is of course enscoped in the present invention. 

Determination of structure? of homologous proteins 
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By using the structural co-ordinates (in whole or in part) disclosed in the present invention 
in molecular replacement, it is generally possible for a person skilled in the art to rapidly 
determine the phases of diffraction data obtained from X-ray crystallographic analysis of 
crystals bf homologous DPPIs/ including dog, mouse, bovine and blood fluke DPPI, of 
5 DPPI mutants, of DPPIs in complexes with ligands and of any combination hereof. 

Any phase information in the diffracted X-rays is lost upon data collection and has to be 
restored in order fo detei^iri^ 
costal, x^lcutefe the fi 
10 sthjctu^ 

e^rimental^ of liiffra^onllata o^ 

deterrniri^^ sets can be 

very diffibulffo obtain: In contra by molecular replacement is 

15 genetelly fast fr^ ' 

Phase determination by molecular replacement generally involves the following steps: 

1) Deterrhinatjon of the position and orientation of the crystallised molecule within the 
crystal using rat or human DPPI as search model: Specialised computer programs such 

20 sis AMoRe (Navaza (\994) Acta Cryst. A50, 157-163) or Xsight (available from Molecular 
Simulations, San Diegb, CA) are available for this task. • ,v - 

2) Having successfully determined a set of initial phases, the first density map, which 
shows the approximate locations of fixed atoms; can be calculated using computer 
programs such as MAIN (D: Tiirk: ; Proceedings from the r 1 996 meeting of the International 

25 Union of Crystallography Mabrbmolecular Macromolecular Computing School; eds P.E. 
Bourne & K. Watenpaugh). 

3) A model of the'crysfallised (irot^in is build into the calculated density map. 

4) The structure is refined during one or more cycles of automated refinement using 
programs such as X-PLOR (available from Molecular Simulations, San Diego/ GA) arid 

30 manual rebuilding: Optionally, the ele(*on density map may be improved by solvent 
flattening arid noricrystallographic symmetry averaging. 

Modelling of tfie structures of homologous proteins 
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In another aspect of the invention, the determined structure co-ordinates, or partial 



stricture do-ordinates, of rat DPPI can be used, directly or indirectly, by pereorisrskilletfin 
the art, to model the structures of homologous proteins, for example DPPIs from other 
species,' including dog, mouse, bovine and blood fluke DPPI, and mutant forms of DPPI. 
5 Knowledge of the structure of rat DPPI represents^ unique and essential basis for 
modelling of other DPPI structures: 1 : ; ' J 4 ; • ^ V : - V 



Firstly, the residual pro-port, whiSh is retained in'^nrafure-Ybhil-of DPPI and which is f : 
how known to be indispensable for maintaining the dligdmeric structure of th&%nzym$ i 
1 0 shares no detectable sequence homology to any other amino acid sequence, including 
- the amino acid sequences of the known C1 family peptidase, or to translated nucleotide 
sequence 1 in the publicly available dataB^ses (Swiss-Prbt; GenBank etcO.-Ac^rdihgly^no 
currently knovwi technique 6r method ^available >for modelling the residual pro^part of ^ 
bPPrwithout the infomiation abdut the residual rat pro-part : structures which is disclosed 
15 iritis invention: ^ ^ ^ - ^ ^ > ■ • j ^ . r-u 

Secondly, modelling DPPI structures on basis of the already known and publicly available 
X-ray structures of e.g. cathepsihsM, L, S, B and K has problems because the catalytic 
domain of DPPI is formed by two peptide chains, the heavy c^ain (^n^in^ the catalytic 
20 cysteine residue arid this light chain carrying the catalytic histidine residue?Chaih 

Cleavages wfthihlhirdbmaiaare also o^rved^in i the honiologdusvprbteaises but the site 
of cleavage in 4 DPPI is unique to this enzyme arid j importantly, no currently published 
hShidi&gdus^ iriHhis-position. Because of this, the 



25 STMKsfr^ SP^Sndfhufrian^DPPI in whi^signifiraritsp^al 

iO &pi^ cleavaige^are revealed^ ^ 

FurfcS^ the heavy chain and the light chain 

(cleavage betwMri ^rfrDPPI residues^R37() ahd^ D371) is close (10 residues) to the • > 
catalytic histidih'e 5 residue, the impacts of the chain cleavage on the topology of the active 
30 site and the active siteresidues -woulfrbS impossible to predict accurately; - v i * 

Preferably, models of DPPIs, for which the structures are not known, are build by- ' 
homology modelling and gerierally comprises the steps oft - 
1) Aligning the amino acid sequence of the protein to be modelled with the sequence of 
35 rat DPPI or human DPPI. Alternatively/ all three sequences may be aligned. A preferred 
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" pirogranvfor aligning two or more homologous amino acid sequences is Clustal W 1 .8 
(Thompson 'et a!. (1994)<tiua§ic Acids Res. 22- 4673-4680); - :, ■ . ■ s ' 
2) Wifiitial model is built on a suitable OTmpiiter : \^^h6lecular modelling software by 
incorporating the proteih sequence into the structure of rat or human DPRI in accordance 
5 with the alignment Alternatively, if all three protein sequences were aligned in step 1, the 
rat-DPPI 'stru^re*&^ on 
basis : 6f ; bbthstmdturBS;- -<-<■ 'V - 1 ^ •> fl* -.jqv^ 

S^e'mddiali^^Mire :may-tKen <( -bersubjedeici to~<erikgy ^ 
fbre'fieldSisu*^ ^ ^ 'c<-'3p 

1 0 4) TOe ene^ is'r^odSllecf ih r r^ibnslwhefe §t^§^OTistry^feseaints 

^ &ntac^?b6na%i^ricesj b^^l^ia^tec^. 

In^gtidnmvsS^ 

5) Optionally, ^molecular dyn£mfcs and'mbre^rbiihds of energy minimisation may be 
1 5 performed/Specialised OTm such as- Modeler and Homology (available ^ 

frdm MdlecularSim CA) and are 'used by persons skilled in the art to 

perform automatic or ^ seini-automatic homolbgy model construction.^ review on 
homology modelling can be found in Rodriguez et al. (1998). ' 

20 Therefore, a method is provided in the present invention for selecting, testing and/or 
rationally or semi-rationally designing a modified protein with at least 37% amino acid 
sequ^nTOMdferitity to in r : ^ 

SEQ.ib.Nd.l /characterised by applying [ any of the atbrhic co-ordinates as shown in table 
2; arid/or'the^ atomic coordinates of a crystal structure modelled after said co-ordinates^ 

The preseht inventibn-furthermore relates to the use of any of the atomic coordinates ' 
accbWihg 'shown in ta 

'after said (^rdiriates for the identification 'of a potential inhibitor of a DPPI or DPPHike 
protein and/or for the modification of a protein with at least 37% amino acid sequence 
30 identity to the ^rhind acid sequence of rat DPPI protein as shown in SEQ.ID.NO.1, such 
that "rt c^h catalyse the cleavage of a natural; unnatural or synthetic substrate more 

ietflKsiairftly-tHdFi -ttm wBci type ansq^nrial'" r > ; 

Such sutetrates are typically selected from the group consisting of dipeptide amides and 
35 esters; dipeptidesOtermihally linked to a chromogenic or fluorogenic group, polyhistidine 
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purification tags and granule serine proteases with a natural dipeptide propeptide 
extension. 

Following homology modelling, the quality of the model structure can be estimated using 
5 speaalised computer programs such as PROCHECK (Laskowski et al. (1993) J. Appl. - 
Cryst. 26; 283-291) iand Verify3D (Luthy & al. (1 992) Nature 356, 83^85). 



Rational and semi-rational design of DPPI mutants ; , 
This present invention further provides a method for theoretically mcklelling the ^tmcture of 
10 afirst protein with at least 37% amino acid sequence'ideritity to "the amino add sequence 
of rat v DPPI pbtein as ^ho k - ; > 

a) Aligning the sequence of said first protein with the sequence of a second protein with 
known crystal structure brstrticturial co-ordinates according to any of claims 16-28, arid 
incorporating the first sequent into the structure of the second polypeptide, thereby 

15 creating a preliminary stmrtuiral model of said first protein, 

b) Subjecting said preliminary structural model to energy minimisation • resulting in an 
energy minimised model, ' 

c) Remodelling the regions bf said energy minimised model where stereochemistry 
restraints are violated, and 

20 d) Obtaining ^ structure co-ordinafes of the final model; 

Oh ba^is of the detailed atomic andfunctional description of DPPI enab!ed*y this 

mutation is enabled. Such mutants can be used to further characterise the role and 
25 l^oltbW the chlorine ion 

'binSinpit^ between the subunits arid between 

the catalytic and residual popart domains; Also, knowledge of the structure etretinates 
of DPPI aid in selecting iamiho acid residues for mutagenesis with the purpose of altering 
the properties of DPPI; For example, it could be desirable to increase e.g. the 
30 thermostability, the stability' tbwards chabtropic' agents and detergents, the stability at 
alkaline pH, or the catalytic efficiency (WM or t0 alter the catalytic specificity. Also, it 
could be desirable to alter the oligomeric structure of DPPI, to enhance the intramolecular 
interactions between the DPPI subunite or domains or to produce mutants of DPPI with 
reduced sensitivity to inhibitors of the cystatin family of cysteine peptidase inhibitors/ in 
35 particular human cystatin C. Furthermore it could be desirable to design mutants of DPPI 
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with "different ratios between aminopeptidase and transferase activity" arid reduced levels 
of subistrate restrictions making them suitable for effective enzymatic synthesis or 
senVisyrithesis of peptides and proteins ' i ^ ^ ^ ;r 

5 ; A^Kumbertof methods are^availabie'fo? a person Skilled in the art f or preparirig'random or 
directed mufahts^ of DPPl For example, mutatibns ^Be introduced by use of 
oligohud^otide^irededm radiation,- by - * 

chemical agents -oPl^ substitirtinig sbme^bf the codlhg^f^ldn witfVa different nucleotide" *'* 
^uenc&'^ cHemic3l>s^ 
# ^qtieff&W^ «*W icu 

same^Hba^^ 

15 Once the mutant forms of DPPI are obtained; the mutants can be characterised or 
screened for one 1 or more properties of interest. For example, the catalytic 
aminopeptidase efficiency can be evaluated using Gly-Phe-p^nitroanitide, Ala-Ala-p- 
riitfoanilide, or Gly-Arg-^p-nitroanilide as substrate. Alternatively, the chromogenic leaving 
grbupi^iifo^ be replaced with a fluoresceht-leavihg group, e;g: : 4-methbxy 

20 napHtyiamide. Mutants with altered substrate specificity; e.g. mutants which can cleave 
peptides with N-terminal basic Residues or mutants with endopeptidase activity, can be 
identified by comparing the catalytic efficiencies against appropriate substrates, e.g. Arg- 
Arg-pNA, LyS-Ala-pNA; Gly-Ser-pNA, succinyl-Gly-Phe-pNA, Gly-Pro-pNA, with the 
catalytic efficiency of the wild type enzyme under the same conditions. Other mutants with 

25 different ratios between aminopeptidase and transferase activity with or without reduced 
levels of substrate restrictions are evaluated usincj a 'DPPI transferase assay: The stability 
of mutant forms of DPPI can be determinedly e.g. incubating the mutants at elevated 
temperatures, in presence of chaotropic agents or detergents for the time of interest and 
then measure, for example, the residual aminopeptidase or transferase activity as 

30 described. DPPI rtiutants with reduced 's^^i^y^blnhitxtfon by cystatins, e.g. human 
cystatin C, human stefins A and B and chicken cystatin, can be identified by preincbbating 
the mutants in presence of different levels of inhibitor and theh measure the residual 
catalytic activity. 
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Examples 

Examplel: 

Construction of transfer vector for rat prepro-DPPI 

5 The construction of a baculovirus transfer vector termed pCLU 1 0>4 (identical to the vector 
termed pVL139^PPI) : encoding rat DPPI preproenzyme is described in (Lauritzen et al. 
(1998) Protein Expr. Purif. .14, 434^2). Here, rat cDNAyvas prepared based.on the ... . 
sequence pAiblished by Ishidoh et al. (J.<Bipl., Chem. (1991) 266, 163127.16317). The rat 
preprp-DPPI encoding. region was amplified by polymerase chain reaction (PCR) from the 

10 cDNAppol tpgenerate restriction sites at the 5' and 3' ends of the, portion of thesequence 
coding for the residues Met(-24)-Leu(438). Two oligonucleotide primers, 5'-GCT,CTC 
GGG GCG QCG.TCA ACC .and 5'-GCT CTA GAT CTT ACA ATT TAG GAA TCG GTA 
TGGC (no.6343 and no.7436 from DNA Technology, Aahus, Denmark) were designed to 
, spedfically.amplify the DNA sequence as well as to incorporate a Hindi restriction site at 

1 5 tiie, 5': endjand aBgHI restriction site.and a TAA stop cpdon at the 3; end of ,the. coding 
sequence. PCR amplification was performed with these two oligonucleotide primers for 30 
complete PCR cycles with, each cycle involving a 1 minute denaturation step at 95°C, a 1 
minute annealing step at 65°C, and a 1.5.minute polymerization step at 72°C. The cycles 

,. were ; fpl|owedrby ( an eJ^W^sJepof 10 . minute».ai72?e,. . : . .. 

20 ... : • .... . 

ThM3?&|>p^^ 

{§an iiPjego.,) Gjajjf ^riEjUl? Sn^^W^MlM'<^l9*?lfH^at|e j|iritt4i7^^i%^pl^<^?fHQ9 '5*^^ "P*?-. f . v . . 

25 4^f39bK3iy^^.f^i^i?^i^ AcNPV virus as well as an E. : coli origin of replication 
and an ampiciUin resistance gene for plasmjd amplification. and selection in E. cpli. As 
clo ned on p£LU10-4, the fragment encoding rat DPPI is expressed under the control of 
the pplyhedrin prompter as prepro-DPP!,.i.e. with the endogenous, signal sequence.serying 
to direct secretion of rat DPPI into the culture medium. Proper vertor instruction was 

30 confirmed by nucleotide sequencing of the coding region on the constructed plasmid. 
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Example 2: 

Construction of transfer vector for human prepro-DPPI 

■ .. A transfer vector termed pQLU70-1 encoding human DPPl.prpenzyme, N4ermmally,fMsed 
5 to the signal sequence (pre-^uence) Q^rat DPPI preproenzyme was.prepared,as v 
follows. The h^ as a 1.9 *±> full, length prepro^, ^ 

hDPRI construe* in.,pGEM-1 1Zf(-Ji (Parisjst ah (1.9j95) FEBJJ Lett. 369 tj 326^33^) ^5^^ ' 
amplified by frolymeiBse chain jre^ to generate res^ and 3' 

ends* S^R€^ 

10 439 f la^n^ g 
^aijii^g^vyith Serf-2) and ending 

Cop^n|iag§n f( Denma*),a 

3' (HS-RBGL from Gibco BRL, Life Technologies, Ga'rthersburg, Md.), were designed to 
15 specifically amplify! the DNA sequence as : w$ll ^incorporating a Sacl restriction site at 
the 5! end and maintaining a TAG stop codon and creating a Bglll restriction site at the 3' 
end of the coding, sequence. , ■ 

PCR amplification was performed with these two oligonucleotide primers for 25 complete 
20 PGR cycles with each cycle involving a tmingte denaturation step at 95°C, a 1 minute 
annealing step at 62°C, and a 1 minute .polymeiization.step at 72°C. The cycles were~ ; , 
followed by an extension step of 10 minutes at 72°C. , 

The fragment amplified from human DPPUpNA and digested with Sacl and BgllJ was 
j . , lig?t£d into the baculoyirus transfer jVectorpCLUI 0^4 (described in Example I) at the Sacl 
25 andJBglll sites. Thereby, the rat prpDPPI sequence (coding the residues (-)2-438) was , ; 
deleted and replacejd.by the human sequence. As cloned on the resulting vector pCLUJO- 
1, .the gene ; fragment is expressed .^a^fusipn / between..the residues 1-439 of ,the hDPPI 
sequence and the entire signal .sequence for the rat DPPI protein serving to direct 
secretion of human DPPI into the culture, medium, .Proper vector construction was 4 A , 
30 confirmed by nucleotide sequencing of the entire prepro-DPPI coding region on the 
constructed plasmid; 



WO 02/20804 PCT/DK01/00580 

289 

Example 3: 

Preparation of recx)mbinak 

Fof.the preparation of recombinant baculoviral stocks,, pCLU10r4 and pCLU70-1 were 
< 5 transfonnedtinto E^coli strain TOP10 (Catalogue #C4040-10, Invitrogen, Groningen, The 
Netherlands), amplified and purified by well-established methods (Wizard Plus SV , 
Minipreps DNA Purification Systems, Promega, MadisonrWl); The purified transfer c 
vectors pCLU10-4 and pCLU70-1 were co-transfected with BaculoGold DNA (Catalogue 
#2^ i OOD^ ^hMig^n^an Diego, Calif.) ii^S^o^^ dells (American 

10 Type v Gulture Collection, Rockville, Md.) using the calcium phosphate protocol (Gruenwaid 
et al. (1993) Procedures and Methods Manual, 2nd ed., Pharmigen, San Diego, Calif. 
p.44-49). BaculoGold is a modified baculovirus DNA which contains a lethal deletion and 
accordingly cannot encode for a viable virus by itself. When co-transfected with a 
compleme as pCLU10-4 or pCLU70-1, carrying the essential 

15 genefac^ing in B^ is rescue! and viabfe virus particles; can be 

reconstituted inside * tir^hsfecfeci insect odlfesV 1 

Sf9 belfeweire maintained and propagated at 27-28°C as 50 ml suspension cultures in 
roller bottles a^ se^fed as monolayers when used for cb-transfection, plaque assays or 
20 small scale amplifications. £f9 cells were for all purposes grown in BaculoGold Serum- 
Free medium (Catalogue #2iZ2^M; Pharmigen, San Diego, Calif.) supplemented with 5% 
he£t inactW^ted foetail bovine semm (Gibco BRL, Catalogue #10108-157). Gentamycin 
(Giix:o BRL, Catalog* 1 57^6^37) t6 s6 itig/rrirwlre v - aaftW J tb cu'ltufes use& for co- 
transfectibn and plaque assays. 

25 

^Example 4: cc^., u vi;e ■ -:•'•<.! jo. .:•:>: w ■ v- • '* • 
fyiriis fitiffiSaiitiht terffitetidn, 'ahddmpfficiatibn ' >v " " 

The virus generated in the c<> transfer vectors u 

30 ;.were p),aque purified (GruenwaldetaL (1993) Pro^dures and, Methods Manual 

•fh^lg^ t ,SOT^o i: Callf.. p. 51-52) to generate virus particles for further inflections. 
The structure of the purified viruses were verified by PCR. Picked plaques .were 
suspended in 100 nl medium and incubated at 4°C for >18 hours. 15 |d of this suspension 
were used to infect High Five™ (Trichoplusia insect ceils) (BTI-TN-5B 1-4) (Invitrogen) in 
35 monolayers. High Five ™ cells were maintained and propagated at 27-28°C as 30-200 ml 
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suspension cultures in 490 or 850 ml roller potties |n Express Five™ $FM medium (Gibco 
BRL, £at # 1048P-025), supplemented L-GIutaniine to 1.6.5 mM. (Gibco.BRL, pat. # 
25030). 1x10 e cells in 2 . ml medium, were seeded into 6-well multidishes just.before 
infection. The infected cells were incubated 96. hours at 27-28°C, and samples .of 15P.pl 

5 wereytaken and prepared added 350 pl H 2 0, 50jd ; 

10% SDS and LDfclAyvaSie^acted from this mixture b^ and 
precipitation by ethanol and finally the D1MA pellet was resuspended in 10 pi HfeO. 1 pi 
hereof vtes tisetPfer PCR^ai^cafiorf wing^rim6rs specific for the human DPPI 
sequence and conditions similar to the ones used for amplification of the coding regions of 

10 DPPI (Example 1 and 2). When the PCR product was analyzed on an agarose gel, a band 
n of the expected size was obtained. Samples from cells infected with wild type AcNPV did 
notl^ viruses were also analysed for their ability to mediate 

expression of active DPPI. For this purpose, samples of culture medium from the infected 
tfigtf ftvre^ cells described immediately above were tekeri 120' hours post infe&idh and 

1 5 tested using the assay as d§s8ribecl ^Example i: Whin isolates were selected after tfie 
PGR Analysis and 'the' activity analysis, master virus stocks were prepared by a 
subsequent amplification of the plaque eluates on Sf9 cells in monolayer (Gruenwald et 
al. (1^3) Procedures and Methods Manual, 2nd ed., Pharmigen, Sari Diego, CalHF. p. 52- 
53). High titre viral stocks (>1x10 8 plaque forming units/ml) used for scaling up the 

20 production of prepifb-DPPI wfcre obtained by further amplification on 50 ml Sf9 cell 
' cultures in sus^ 

Virus titres were determined by plaque assay. M 

; (1 : v. ■ . • ; ±*-&yxx* ■ :;•..;/■.■■■: ; .. ■■ ■• ?. w.i* 

25- Examples:^ - <^ *>.-■• •^•^ • r ^ * ** < - ^ -v./'.-*: 

&pre&i6h of exti^ll^ " ;? 

Viral stocks, of CLU104 and GLU70-1, prepared as described in Example 4, were used to 
infect.suspension cultures of High Five ™ cells in roller bottles in Express Five™ SFM 

30 medium supplemented: with L-Glutamine to 16;5 mM. Infection of insect host cells in 
different experiments.were Icarried out at a multiplicity of infection (MOI) of 1-10. Cell 
densities at the time of infection were varied in the range of 5x1 0 5 to 2x1 0 8 cells/ml. Cell 
culturing was continued for up to ; 6 days and samples were collected and analyzed for 
DPPI activity on each day from day 2 (48 hours post infection). DPPI enzyme activity was 

35 measured in the clarified media (15,000 x g, 2 minutes). Recombinant DPPI was secreted 
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as unprocessed proenzyme and the proteolytic maturation required for activity was 
initiated in the medium. Activation was completed /ri vitro by 1-2" days of incubation at low 
pH but for analytical purposes, -activation could also be accelerated by papain treatment " 
as described in (Lauritzen etal. (199ft) Protein Expr. Purif. 14, 434-442): 5 days post 
5 infection, recombinant DPPI levels' of 0.1-1 unit/ml of culture were achieved with both the 
human arid "the rat 'DPPl. 1 A typical time course of DPPI activity in the culture medium from 
a 150 ml High' Five ^ culture seeded to 1x10 6 cells/ml and infected with GL070-1 at an 
MOIof 2 is shown in the table 3 below. Jf '"" .•<• s •-. 



10 Table 3 



■ it©;, -v. . • 

;v V : x i , r: , M ; ,u, ^ c withoirt f>apai 


n actiyatic 


>n with papain activation 


72 Hdutepost infection (units/ml) 0.02 J ; 


, i* . • ■ 


0.26 c v 


96 hours post infection (units/rhl) 0.09 


1 . ? . 

. • ' • • '\' ^" * 


0 40 


120 hpuns poj^Jnfecti^ ^0,643^^;,.,,. 




0.629,^ , , 



Example 6: 



Scale-up of secreted human and rat ; pro-DPPf, production 

15 




25 Example 7: ' ' ; 

Purification of recombinant human and rat 'DPPI 
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Recombinant human or rat DPPI (rhDPPI and rrDPPI, respectively), in the form of 
partially or fully processed enzyme, could be purified from the insect cell supernatant by 
ammonium sulphate fractionation followed by hydrophobic interaction chromatography, 
debiting and anion exchange chromatography. To the clarified supernatant from e.g. 
5 1800 ml of CLU10-4 or CLU70-1 infected cell culture was added (NH4)2S0 4 to 2 M and 
cysteamine-HCI and EDTA to 5 mM. The pH was then adjusted to 4.5 using 1 M citric acid 
followed by stirring for 20 min. The resulting precipitate was removed by centrifugation 
and filtration. The conditioned supernatant was loaded at a flow-rate of .10-15 ml/min onto 




for 18-40 hours to obtain a fully processed form (see below). 



15 > The preparation of n©PPJ\or rhDPPI was tben d^salted on a Sephadex G-25 F 
(Pharmacist Uppsala, Sweden) column (5.3 cm2 x 35 cm) equilibrated with 5 mM sodium 
phosphate, 1 mM EDTA, 5 mM cysteamine, pH 7.0. This buffer was also used to 
equilibrate a Q-Sepharose FF (Pharmacia, Uppsala, Sweden) column (2 cm2 x 10 cm) 
onto which the collected G-25 F eluate was loaded at a flow rate of 3 ml/min. After 

20 washing the column, rhDPRI or rrDPPI was step-eluted with desalting buffer containing 
250 mM NaCI. The enzyme preparation could finally be concentrated to 40-50 units/ml in 
a dialysis bag embedded in PEG 6000. Finally, the enzyme preparation was formulated 
by addition of 1/20 volume of 5 M NaCI and 1 .35 volumes of 86-88% glycerol. All 
chromatographic steps were carried out at 20-25DC and the formulated product { yyas. , 0 

25 stored at -20 °C. 

DPPI eluted from the hydrofobic interaction column was in general only partially 
processed to the mature, active form. To complete the processing, the eluate was 
incubated at pH 4.5 and 4°C fqf 1&40 hours to convert the immature peptides to the 
peptides of mature rrDPPI or rhDPPI. The proteolytic processing of the peptides was 

30 accomplished by 'one or rffbre c^teihe' peptidases present in the eluates bf the Butyl 
Sepharbse FF cblurrin iand could 6e completely blocked by the addition of 1 \M E-64 
cysteine peptidase inhibitor or 0.1 pM chicken cystatin. Furthermore, the rate of v 
processing was dependent on the pH of the buffer during incubation. No conversion of the 
immature peptides could be observed at pH 7.0 as determined by SDS-PAGE analysis 

35 but processing was observed when incubation was performed at pH 6.5 or below. The 
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processing proceeded at highest rate at about pH 4.5. The fully processed rhDPPI and 
nrDPPI were finally purified and concentrated on Q-Sepharose FF as described above. 
Recombinant hDPPI was quantified using an extinction coefficient at 280 nm of 2.0. 

5 Example 8: f ; v -r /, v ■ v.-- - :.-./- 

DPPI transferase assay r 

The ratepf transfer pfdipeptides from a donor^ peptide to the nudepghilic amino tegninus 
of an acceptor peptide, the ratio of dipeptide transfer to hydrplysis and the ftability>of r 
10 elongated peptide product to hydrolytic turnoyer are estimated in a fransferase ass^y.^ , 

The assay reactions are: 

Transferase reaction H-Pro-X-NH 2 + H-Y-pNA -> H-Pro-X-Y-pNA + NH 3 
15 Trypsin cleavage > s ; < H-Rro-OfeY-pNA + H 2 0 -> H-Pro-X-Y-COOH + pNA 

In these reactions, X and Y are any amino acid residue with the exception of prolyl. X is 
preferably Phe and Y is preferably Arg or Lys and pNA is a para-nitroariilide group. H and 
GOOH indicate unblocked peptide amino and carboxy termini, respectively. 
20 In the transferase reaction, DPI?li cataly^es^he transpeptidation of dipeptide H-J?ro-X from 
the peptide amide to the freeaminogroup of residue Y. The dipeptide can not be r7 
transferred^to a, sec^nd:H s RrofX^NH 2 molecule because of the N4ermina^RrQ residue : , - 
Pe^rogte^ trypsin^cJiBayage K ? * 

ireadion;?in?y^ 

,25 fofitrypsin^dRrptease tp;apaliquot of reaction riibcture. Trypsin Jjydrplyses* H-f?rp-X T : : 
y^y^Amuch mpr^rapidlyxtean activity) » , - 

making it possible to determine the amount of tripeptide formed. The transferase reaction 
is* essentially stopped upon addition of trypsin because the reactants are diluted 10-fold 
(resulting in an approximately 100-fold lower rate) and because DPPI is unstable at pH 

30 8.3.- -i 

The concentration of tripeptide bbtained^alsp depends on the rates of hydrolysis of the 
initial substrate (Hydrolysis reactipryl) and of the tripeptide (Hydrolysis reaction 2): 

Hydrolysis reaction 1 H-Pro-X-NH 2 + H 2 0 -> H-Pro-X-COOH + NH 3 
35 Hydrolysis reaction 2 H-Pro-X-Y-pNA + H 2 0 -» H-Pro-X-COOH + H-Y-pNA 
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The hydrolysed peptides H-Pro-X-COOH and H-Pro-X-COOH are not DPPI substrates 
and can« no longer be used in peptide synthesis. Accordingly, the peptidase activity of 
DPPI degrades both the trypsin substrate (before trypsin is ; added to the reactipn mixture) 
5 and one of its precursors. 

Experimental details:. •, » ^ # «k <• ^ > : ;r 

20^1 ofDRPI (1-50 U/ml) in ;20 mM:Tri^HQlpfesodium^ 7.5 is 

10 mixedwith 20 pl;20;mM drthiothre 

preferably^ 2!G? Meanwhile,^ O.pl 400 m^HrRi^^^ 
(bpth:in>1 00%djipethyltformamjde^ 

NaGhtebuffer; pH 7.5^are mixed^and incubated:atthersame temped 
and hydrolysis reactions are initiated by the addition of reduced and activated DPPI to the 
15 peptide mixture (same temperature): All reaction mixtures should include aminimum of 10 
mMchloride; > ; 

The progress of the reaction is followed by mixing 10 pi aliquots with 1 pM trypsin in 0.1 M 
Tris-HGI buffer pH 8.3 and at 5-37*0* preferably 20-37 ? C. A yellow colour quickly 
appears. After 10 min, 1000 pi of water are added and the absorbance at 405 nm is 
20 measured against an appropriate blank. 

Results: 

The transferase activities of wild type rat DPPI and rat DPPI mutants Asp274 to Gln274 
25 (D274Q) and Asn226:Ser229 to Gln226:Asn229 (N226S229:Q226N229) is determined in 
the above fransferase assay and the results are shown in Figure 8 V From the results it 
can be^concluded that thaD274Q mutation has no favourable influence on rat DPPI 
transferase activity. However, the N226S229:Q226N229 double mutant designed for this 
purpose generates the tripeptide substrate nearly as fast as the other two variants and the 
30 produced product is much more stable in presence of this rat DPPI variant The maximum 
level of tripeptide also shows that the transferase activity is favoured over the hydrolytic 
activity. 

DPPI activity assay 
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DPPI aminopeptidase activity was determined by spectrophotometries measurement of 
the initial rate of hydrolysis of the chrdrhogehic^siibsfrate Gly-Phe-p-nitroanilide (Sigrtia): 
One unit was 4 defined as the amount of en-zymerequired to convert 1 pmol of substrate 
pef ininute under the described conditions. For Samples of culture medium, the assay was 
5 performed as follows: ij^tlf medium Was mixed'with 2 parts of 200 mM cy^t^rriihe^and' 
1 part of either water (without papain activation) or 1 mg/ml papain (with papain 
adfcyfton^^ at 37°C' the mixture Was supplemental 1:1 with - 

fresh 200 mM^ 1:19 With preheated - 

asay buffer containing' this su^trate (2id ml^ ciftc'ad^ 

10 mM dl^Ph^p-nitro^hilidiB, pH : 4.Sf and WcftangO W^drbaiice £t 405 nrfr(^q) was 

• :> measufedf More cdncdhtratecf^ m^rDPPI enlzymd obiledbdfrdm; : 

sWp^ of the piirifidatiort proc&iure vvere diluted an additional 10 times with iass£y buffer 
pribrto the final mixing witH 2(K) : mta Oysteamine and assay buffer with substrate? Ther 
backgirbuitd level of hydrolysis bf Gly-Phe^p-nitroanilide in the supernatant from wild-type 

15 AcNPV-cell cultures measured both with and without papain addition corresponded to 
0:02 units" DPPI activity per milliliter of culture >A qualitative test for DPPI activity was 
teriied 'out in g^welliplates; Samples with or without papain as described 

above^The samples and assay buffer including substrate was mixed in the wells (1:6), 
arid the plate was incubated 'at 37°G for up to 18 h and then inspected for the Appearance 

20 of yellow color. , , L 

1 

Crystallization of rat DPPI and collection of native and heavy atom derivative X-ray 

bocft|% (o* 'c : * dif^ion^afaty 
25 . 

The stock solution contained 1.5 mg/ml of protein as estimated by absorption at 280 nm, 

Israel cor»/,cw rjuq ^LCt^u *ojngn;j j \& hv*j.w* v--^.i^vv w .•■•■■7 ; \^&LjL „ 
assuming an extinction coefficient of 1.0, in 25 mM sodium phosphate pH 7.0, 150 mM 

Nafcl, 1 mM ethylene diamine t4^e (liDTT^ 2 mM <^eamine and' ^^yceroi: The 

solution was stored at -1 8°C. Prior to crystallisation, 1 0 ml of the stock solution was 

30 dialysed for 20 hours against*5 I of 20 mM bis-tris-HCI pH 7.0, 150 mM NaCI, 2 mM 
dithiothreitol (DTT), 2 mM EDTA. Dialysis was performed against two times 2 litres (4 and 
18 h, respectively) with no apparent difference in behaviour of the enzyme preparation. 
The protein was concentrated to 16.1 mg/ml and a fast screen was set up (HAMPTON/ 
Crystai Screen I). Thehanging drop vapour diffusion technique was employed with 0.8 ml 

35 reservoir solution and drops containing' 2 pi protein solution and 2 pi reservoir solution. 
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Crystals appeared after 30 min in condition 4 (0.1 M Tris pH 8.5, 2.0 M (NH^CX,). 
Crystals grew from conditions 4, 6, 17, 18, and 46. Incubation under conditions 4; 6 and 
17 resulted in the foliation of star-shaped ciystals whereas conditions 18 and 46 resulted 
in box-shaped crystals. 

5 

Optimisations using incomplete factorial design experiments showed an optimum for the 
box shaped crystal form using reservoir solution containing 0.1 M bis-tris prbpiane pH 7.5, 
0.15 M calcium acetate and 10 % PEG 8000. Drops were set up with equal volumes of 4 

lUUkSTriL C'.'v;-.;^; 4 J'./ VOQi'WJF* lt\i \:;V j?a LVf^ 

reservoir solution and protein solution. The protein concentration was 12 mg/ml. A 
10 representative crystal is shown in Figure 6. The box-shaped crystals diffracted very 
poorly (out to 5 A resolution at bfst). 

OptinMn# j y? ta,lisation conditions for the star-shaped crystal form were fairly close to the 
fast screen conditions and at 1.4 M (NH 4 ) 2 S0 4 and 0.1 M bis-tris propane pH 7.5, each 

15 drop contained one to three well defined crystals. The maximum length (the 'diameter 1 ) 
varied between 0.5 and 1 mm, the thickness varied between 0.1 and 0.4 mm at the 
c&iitre. A representative crystal is shown in Figure 7. These crystals diffracted to between 
4 and 5 A resolutidn oh rotating anode equipment and to 3 A resolution using synchrotron 
radiation at +10*C. Wheh dfyo Conditions were found and the f crystals could be cooled to 

20 1 10 K, they diffracted to ! 2.4 A resolution (see the following section). > 

Initial diffraction experiments Were performed on the RAX IS II imaging plate detector 
Using CuKa radiation from a rotating anode operated at 50 kV, 180 mA. Diffraction was 
rieVef detected beyond 4:2 A under these conditions J Therefore, the crystals were taken 

25 to the MftX LAB' synchrotron facility in Lund, Sweden. 'Unfortunately, cooling the crystals 
to- 1 10 k dsihg glycerol of glucose as a cryo protectant did hbtirhprbve the diffraction 
poweK Furthermore, the oyb protectant quite often Kiined'thexrystal completely. The use 
of PEG destroyedthe (^stals instantaneously. For the collection of derivative data (see 
b^low), glycerol was most often used as a cryo protectant based oh the observation that 

30 crystals incubated with glycerol survived for longer periods of time (over night), as 
* determined by visual inspection, than did crystals incubated with glucose (visible damage' 
after 2 h). It was also possible to cool down the crystals taken directly from the mother 
liquor to -15°C in a capillary without ice formation because of the high (NH 4 )2S0 4 content. 
The space group was determined to be hexagonal based on auto indexing in the program 

35 DENZO (Otwinowski, Z, Minor, W. (1997) Methods EnzymoL 276 A, 307-326). Processing 



WO 02/20804 



297 



PCT/DK01/00580 



the data in P6 with SCALEPACK (Otwinowski, Z, Minor, W. (1997) Methods Enzymol 276 
A, 307-326) and searching for systematic absences in hklview from the CCP4 program 
suite (Collaborative Computational Project, Number 4 (1994) Acfa Crystallogr. D 50, 760- 
763) gave the symmetry along the axes and the space group was determined to be either 
5 P6422. The unit cell dimensions are a = 166.24 A, b = 166.24 A, c = 80.48 A, a = 90°, p = 
90°, y = 120°. 

This rather large unit cell gave rise to a very dense diffraction pattern which introduced the 
danger of overlap between reflections. This can be overcome in several ways: 1) By 

10 moving the detector away from the crystal since the divergence of the diffracted beams 
relative to each other is larger than the divergence of the individual beams because the X- 
ray beam is focused; 2) By collecting with fine ^ slicing, i.e. by oscillating over a very 
narrow angular space (< 1 °) such that the reflections recorded only represent a very 
narrow 'slice' of reciprocal space; 3) By orienting the crystal such that a full data set is 

15 recorded with as few images as possible being recorded while the incoming beam is 
parallel to aiong ^ linrt c»ll a)ds; 4) By ensuring that the beam is well focused and that the 
cross section -of the beam is of the same size as that of the crystal; 5) By optimising the 
cryo conditions to reduce mosaicity. Depending on the crystal and equipment, only some 
of these options may be open to the experimenter. In the case of cathepsin C crystals, the 

20 derivative data sets and the first native data set were recorded at -1 0°C. At such high 
temperatures, there is extensive radiation damage to the crystal and as completeness of 
the data is of primairy concern, the fine slicing method is not an option. Under these 
conditions, the crystals only diffracted to a maximum of 3 A so the detector can be moved 

far away from the crystal but also here, this must be balanced since the diffracted beams 

£u\ciS& £r.ou>3a to ?X\:ivn if'V*- k ?:>:. if . .j: • v. ^ ■. 

25 lose intensity as a function of the distance they travel through air. By fine tuning the 

experiment, it was possible to obtain relatively good data from the cathepsin C crystals at 

-10°C. However, they suffered from rather poor resolution (between 3 and 4 A) and 

incompleteness. 

30 Following fih6 tuning the experimental conditions, it was possible to record an incomplete 
data set to i3-4A resdlOtion k -10°b. 

Optimisation of cryo conditions 

Encouraged by the work by Garman (Garman, E. (1999) Acfa Crystallogr. D 55,1641- 
35 1653), a search for new cryo conditions was initiated. Soaking the rat DPPI crystals with 
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glucose seemed to give slightly better results with respect to diffraction, pointing but the 
fad that the visual damage to the crystal as a result 6f prolonged jncubation with the cryo 
protectant (described above) is perhaps not a good parameter for determining the proper 
cryo solution. The following experiment was then carried out: a series of reservoir 
5 solutions containing from 6% to 34% sucrose in steps of 2 %-points, except the last step 
" which Was '8 6 /o^oints f 'was ' prep^if^r^c^tai'was carefully i&n^erred With a cryoiodp" 
from the mother liquor to the first drop where it rested for 1 minute, then on to the next for 
1 minute and so on. Crystal mounting took approximately 3-4 seconds and was performed 
by blocking the cryo stream (N 2 gas at 1 1 0 K) with a credit card, positioning the loop on 

10 the goniometer head and removing the card. Several crystals were tested. The largest 
crystals seemed to exhibit slightly higher mosaicrty. Crystals with a diameter of 0.5 mm 
gave the best results which is probably because the larger ones takes a significant time in 
the stream before the core reaches the same temperature as the surface. Using crystals 
with a diameter of 0.5 mm, a complete data set to 2:4 A resolution and with high 

15 redundancy was collected (see Tiabiei.ljrthe structure at 2.4 A has currently been 
refined to R = 6.247, Rfree = 0.282. 



Data collection and statistics 


Crystal to detector distance (mm) 


255 




1 


Angujar space covered (°) 


132 ' 




0.984 


Resolution range 


30.0-2.4 


Completeness (%). 


99.2 


. Number of reflections 


741631 


Unique reflections 


'25816 


U^(%) 


7.1/32.2 


Rmerge (%) 


8.1 





20 



Table 1.1 Data collection details and statistics for the native dataset used to solve the 
structure of rat DPPL data were collected at the MAX Lab synchrotron, beam line 71 1. 

Determining the phases by multiple Isomorphous replacement (MIR) 



( 
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The phases for the structure factor amplitudes calculated from the X-ray diffraction pattern 
from crystals of rat DPPI were determined by the method of multiple isomorphous 
replacement (Blundell, T.L., Johnson, N.L (1976) Protein Crystallography^ Academic 
Press). A major problem concerning the initial experimental work on DPPI crystals was 
5 the lack of cryo conditions combined with poor X-ray diffraction. This necessitated high 
radiation dosage and thus the crystals* rapidly lost diffraction power during X-ray exposure 
because of the radiation damage, especially when using synchrotron radiation. It was not 
possible to record complete data sets. Incompleteness of a derivative data set is in 
priricipie not ve^ry seridus'once the heavy atom positions have been determined since 
10 from that point bh/^v6rything is calculated in reciprocal space and the phase exterisibri 
furibtfbhs ve^ efficiently hll in the gaps; heedless to say, completeness offe6^ith/e ; ^ata 
set is impbrtaWl Urif^uh^elyl niethocJ used at the time to solve the phase ^roblem bf 
DPPI was the difference Patterson method. Incompleteness of derivative data can be a 
problem if the derivative is weak, i.e. low occupancy or if there is noise due to non- 
15 isomorphism, since the missing reflections are set to zero for the difference Patterson 
calculatiori which is presumably a poor estimate. Three derivative data were analysed. 
These wSre merctify acetate (Hg-acetate), dipotiassium tetrachlbro aurate (KzAuCU), and 
para-hydrdxy rneYikiribehzoid acid (f*HMBA). Laborious attempts to solve the difference 
Pattern maps were undertaken. Sites were obtained which gave even poorer phasing 
20 statistics than the ones shown in Table 1.2 because the sites were imprecisely 

determined due to hoise and the co-ordinate refinement in the 6GP4 program mlphare 
(number 4/1991) used did not refine co-ordinates sufficiently. Furthermore, the difference 
in statistics jfetween Jnvented.sites.(i.e. sites jwith random ^6^ihates)Jarid^ftes deduced 
from the difference Patterson maps were very small although the phasing power of 'real' 
25 sites was consistently slightly higher, and adding 'real 1 sites to the refinement gave 
40 ilh^ai&I^^^ pertbrifted using a modified 

^veiii^ 

^&rystdll6gr}^ 50f157-i63); called HAMbRe {Anders Kadziola): AMoRe performs a real 
s^ice ^ati6n f s6ar^tN^aza^ t. (1993) Acta Crystallogr. D 49, 588-591) and a 

30 rebiproraispace translation Search (Navaza, J., Vernon E. (1995) Ada Crystallogr. A 
51,445-449). Msumihg that the heavy atom peaks are spherical, there is no rieed.for a 
dotation search and so the calculation can be restricted to reciprocal space thus avoiding 
the noise in the difference Patterson map introduced by the missing reflections. The 
method is very reliable and has been implemented for heavy atom searching in CNS 

35 program (Brunger, A.T., Adams, P.D., Clbre, G.M., DeLano, W.L, Gros, P., Grosse- 
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Kimstleve, R.W., Jiang, J.S., v Kuszewski t J., Nilges, M., Pannu/N.S., Read, R.J., Rice, 
LM.i Simonson, T., Warren, G.L (1998) Acta Crystallogr. D 54, 905-921). The HAMoRe 
fast translation function search found 2 sites in each derivative data set Each site was 
systematically omitted and validated by difference searches using the phase information • 
5 from the other sites' These six srt^wete staled against the native data set, refined and 
* phases were calculated for the riative data set between 8 and 3.5 A (Table 1.2). As can 4 
bfe seeri, c the phasing power arid R^bs value's ^ for these sites were relatively low f 
CombiriSng the sites in mlphare ga^e ari bvferairfigure of merit of 0^491<and^ersblvehf 
faitteriiri^iind histogram mStchiiYg" using "dm (ebvrta^R.^MsiihT F*. '(1 $$&y*Acffi€ry$tallogr. 
10 D 54; 5«i72493) l frbm ; the ecP4^uhef^ tettttf** ™- iJ ® s u™$m 





^ HgCll " -' 




>PHMBA ; 


Number of unique reflections 


6204 


• 6523 


5681 


Completeness '(%) 


72 


75 


66 


Resolution (A) 


15.0-3:3 


15.0^3:2 


15.6-3.3 


Weighted Riso B (15-3:5 A) 


0.504 


0.512 


0.483 


Number of sites used for phasing 


2 


2 


• 2- 


Tigure of merit 1 * ' "' 


0.30 


0.31 




Phasing power 0 ! ' = 


1.18 


1.08 


1.18 


Rcul'os* 1 


0.81 


0.85 


0.81 



15 fable 1 .2: Data collection and phasing statistics of heavy atom derivatives of rat cathepsin 
C crystals. PHMBS = para-hydroxy hiercurybehzoic acid. Lack of closure analysis using 
mean£ Acentric reflections only. a ^ = Xhjftf|j^^ 

= I Fw ibesf) I / 1 F m I , such that Faw (best) = I Mm I m exp (ict^es*)], where a(besf) is 
centroid of the phase angle probability distribution. °fhe phasing power is the root mean 
20 square of FrfE 

where K is the structure factor for the heavy atom Contribution and E is the residual lack 
of closure. d Rcuiss = £ I F h(obS ) - F^cafcj I H. F h (obs). " 

. ■ - ' . r • • • . ' t ■ ; *.* 1 

Attempting at this stage to extend the phases all the way to 2.4 A gave figures of merit 
25 below 0.3 for extended phases. This extended map was better than the non-extended as 
determined by visual inspection. Yet, the map could not readily be interpreted. Using the 
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phases after density modification as input in mlphare along with the refined heavy atom 
sites to aid the refinement and precision of phasing gaye a mean figure^of merit of 0.926 
fora!! reflections to 3.5 A (mlphare outpufyand after phase extension to 2.4 A, ip dm, the 
meajx figure of merit was 0.567 for reflections to 2.4 A. This map was much nicer but . 
5 exhibited streaking in the z-direction hampering model building. By dividing the data set in 

> * resolution shells anclplotting the strongest reflection for each bin an outlier was detected 
around 4.5 A resolution (hkl = (36, 10, 1)). This outlier was excluded and the streaking 
disappeared. The map was now interpretable. Although the papain core domain part of 
the protein was modelled into the density and this constitutes half or more of the entire 

10 strudufe, model phases were avoided for phasing because of the danger of model bias. 
Combining experimental phases with model phases (using GCP4 programs sfall arid < * 
sigmaa) did in fact giv^' alarmingly nice density around the mbdel without improving the 1 
map outside the model. ^ * ! - - v ^ » ^ ^ 

Example 10: 5 , ^ • , - , .t. : .i- • - 

15 Des/gn and construction of rat DRPI active site mutant Asp274 tp Gtn274 

} Rrom investigations ofthe three dimensional structure of rat ppPl. it can be conpliided 
that Asf>274 (pro-DPPI numbering) is one of theonly charged residues lopated in the ^ 
active site of rDPPI, which get in close proximity to the two ^terminal residues that dock 
20 into the S t and S 2 substrate binding pockets upon successful binding of an appropriate 
peptide substrate into the active site cleft of rDPPJ. Mutation of this residue may effect the 

25 <§u£|^ 

y j*ange,^ , . - v . 

Because of the large size of thpse lysine and arginine residue side chain? that may. 
30 interact favourably with Asp274 f one can chose to mutate Asp274 to a glutamine residue. 
A G(n, residue is selected because it is uncharged, has a structure comparable to Asp, is 
able, to function as both a hydrogen bond donor, and acceptor and is slightly longer than 
Asp thereby potentially compensating for shorter lengths of penultimate substrate residue 
side chains. 

35 
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To perform site-directed mutagenesis of rat DPPI residue Asp274 into glutamine, 
according to the method of Nelson and Long (1989) (Nelson, R.M. and Long, G.L (1989) 
A general nnethod of site-specific mutagenesis using a modification of tte Thermus 
aquaticus polymerase chain ^(^on^Ai?al,.Bi(^hem. 180, 147-51), the degenerate 
5 reverse oligonucleotide MR1 (5-TGG.GAA TCC ACC TT(G/C) ACA ACC TTG GGC^), 
encoding either Gin or Glu jn ppsition 274, is used. First, cDNA encoding wild t^pe/at 
prepro-DPPI (contained in baculovirus transfer vector pCLU10-4, stock #30) is amplified 
in a polymerase chaip reaction (PPR) usin 9 the MR1 oligonucleotide and a hybrid forward 
oligonucieotide,,HF1 (5'^C,(3G GCTGAC TAA CGG CGG.GGC AAT TTJ.GTT AGC OCT 

tO GTXCp^g. The-3* end^qf HE 1 .annepls upstream .ola .unique, epoRf site jn A the,cDJSWV^ 4 , 
(see Figure n 1> whereas the 5' eijd,of HF1 has.the same sequence n as,the pligonucleQtide 
H5' ri (5!trCGG ,GCT GAC;TA££QGiX3GX3^ amplification ^^purification 

9f j^lf ^product. (20t.t?p^ all fragmen^sces ai© apprpximate), the |mpl^fi^.^gr^ent' is 
annealed to the same wild type^rat prepro-DPRI template and extended towards the 3' 

15 eijd of jhe cDNA in.2 PGR ampjjfira^ the temperature of the reaction 

mixture is maintained at 85°C while the<fon/vard H5' oligonucleotide aroithe reverse 
oligonudeptid^. I&i&^JG TC,Q£j3T TTA ^CATTA CG-3'), which anneals dowpstream 
of a unique 3\Bgftl restriction site, are added. Following the addition of oligonucleotides, a 
second round of PGR amplification is performed. The produced fragment of 763 bp 

20 carries the unique EcoRI and Bgl\\ sites close to its termini, and after fcoRI and BglH 
digestion of both this fragment and of the vector and de-phosphorylation of the vector 
ends using alkaline phosphatase (calf intestinal), the PCR amplified EcoR\-BgI\\ fragment 
of 583 bp isiigated into the vector. Following transformation and isolation of pure clones, 
bacterial colonies carryirig the desired transfer vectors, with a single rnutagenised codon 

25 encoding e'rther a glutamirie'dr a gllrtamate residue in position 274, is identified by DNA 
sequencing^ ; v -* ' ;> : \-~ x < ' -*»• * ri i - ■ '*> •* - ^ 

Experimental conditions: v ; - ' f " 

30 Purification of transfer vector pCLU1 p-4 

Vec^r pCLU1 (M js purified from a barteriaLpurt^^ . 
JETStar. mid'hprep, ethanol/ammonium acetate precipitation, washing in 70% iqe-cold 
ethanol and redissolution in 1:1 (y/v) mixture of demineralised water and 10.mM TB buffer 
(pHJJ.O). The concentration of plasmid is approximately 0.3 pg/jJl as estimated by agarose 

35 gel electrophoresis and comparison of the ethidium bromide staining intensity with those 
of DNA fragment size marker bands (HindW digested lambda-phage DNA). 
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EcoRI/Bglll restriction digestion of transfer vector pCLU10-4 

In ah Eppendbrph reaction tube, the following chemicals are mixed: 

Transfer vector pCLU10^4 '^'^ ' 30.0 pi - 

EcoRI (25 U/pl, Pharmacia) 0.35 Ml 

Bgltt (15 U/MI, Pharmacia) {i 0.60 pi 

10x Fteact3 buffer (Life Technologies) - " " 3.5pl 
10 lfifabatim~at37*Cfor3Qmln 

!y Alkaline phosphatase (1 U/pl, Pharmacia) 0.2 pi 
Intubation at 37°C for 30 min 

The cleavages reaction is purified by ^preparative agarose gel Electrophoresis and the 
15 excised EcbNl-Sg/ll fragment can be observed in the gel (583 bp). The vector of 10.408 
1 bp is fecdvered from the gel by freezing and thawing of the gel portion containing the 
'^igibr;' <^n#i^^ti6n bf ^^^rp6rti6ri^1'0;000 rpm/10min) in a Costar Spin-X centrifuge 
tube (^al6gu§# 8162), equipped with a 0.22 pm cellulose acetate filter that withholds 
the ctehatUred agarose but not buffer or DNA, and ethanol/ammonium acetate 
20 F»ff^bipitatibn bf the flow-through. The precipitated vector is washed and redissolved in 50 
pi of water. ' 

■m^M^ofmmtyf^^p^m^ using HF1 and MW -oligonucleotides 



•25 .iianga bcrr,.»y i %.<>•>: r J>o*y ■• ■ 

W Transfer vector pCLU10-4 (Xfcol digest) 0.5 ul 

^O^npiff aq^actibn'buffer^rkih Elmer)^- 10 ul 

25 mM MgCI 2 (C* 2 *** = 1 .5 mM) 6 pi 

"4'x5 'mM dNTP ' 1 • ' : ^ ! - 4 pi 

30 HF1 <56pM) -*-- r - : > ■ ~' ; - 2 pi 

MR1(50uM) 2 Ml 

Demirieralisedwafer ; •' 76 pi 
tincubatibhk95 0 Cfor(5':CiO) ' ]' ■ ' 
TemperaturB Shift to 85°C (5':00") 

35 Addition AmpliTaq DNA polymerase (5U/ul) 0.5 pi 
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Oil overlay 

15 PCR cycles: 

^&'(n<Hrj'tf^-5(^6(1^Citn then 72°C (0':30 n ) [repeated] 
• 72 6 C (i&:00") then 4"C (hold) <~ ' 1 

° f He amplified fragment (201 bp) is purified by 1.5% agarose gel electrophoresis, freezing 
and thawing arid centrifugation in Costar SpinX columns. - 

.'. .• • • ; j ■ > . , - r , V.'. 

Elongation and amplification of HF1:MR1' product 

; ; ~ Transfer vector pGLU10-4(Xhol digest) 0.5 pi 

25mMMgCI 2 (C M92+ fina i=1.5mM) 6 pi 

4 x 5 mM dNTP 4 pi 

15 F^rifled'HF1:MR1 amplification product 2 pi 

: bemirieralised waiter l ' : 74 pi 
-In^amat^CfoUS'^" 

Aad^Mp1ffacJ' { D^IA p&yfo&^stopi)- 6.5 pi ; "- 

20 Oil overlay' ! ry * 4 ' ; ' '■ y - " ' ."•« " : K 

' : *2 : iH)Rcycl&' : '-< '' * ! -"' ,; ' ' ;t ••• • • ••; v.: -j 

95 a C(i':b6ithenm^ 

Addition of oligonucleotide after 1':30"ofthe second 72"C incubation: 
H5' (50 pM) r " ' ; v 2 pi 

25 R2(50pM) '■■ ' " •■ • '■ ■•' - 2 pi 

; 15 PCR cycled: > ' v 

"-•^/f ^'^^Tf 7TC(1<mn /repeated 

; ' 72°C Cf0';00'9 fhen 4°C fto/d) 



30 The amplified fragment is purified by 1 .5% agarose gel electrophoresis, freezing and 
thawing and centrifugation in Costar SpinX columns. The fragment is further purified using 
the QiaQuick PCR purification kit (Qiageri; catalogue #281 06). '* 

EcoRt/Bglll restriction digest of H5 V :R2 PCR product 
35 In an Eppendorph reaction tube, the following chemicals are mixed: 
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H5':R2 PCR product 1 25.0 pi 

EcoRI (25 U/pl, Pharmacia) 1 A pi 

Bg/ll (15 U/|il, Pharmacia) 1.7 pi 

5 1 0x React 3 buffer (Life Technologies) 3.3 ul 

Incubation at 37^C for 1 hr • " ■■ 



30 pi cleavage reaction mixture is subjected to preparative agarose gel electrophoresis y 
and the purified product is recovered using SpinX and QiaQuick spin columns as - 
10 described. The final elution volume is 40 pi. 

Ligation of EcoRhBgfll cut pCLU1 0-4 vector and H5':R2 fragment 



EcbR\:B$i cut pCLU10-4 2 pi 

15 EcoR\:Bgi\\ cut H5':R2 fragment 6 pi 

• 10xAII-for-One + buffer (Pharmacia) . 1 ph 

10 rriM ATP - 1 pi 

T4 DNA ligase 0.5 pi 
Incubation at 16°C for 2 hrs 
20 Incubation at 4 e C over night 



The ligated vector is transformed into electrocompetent £ coli TOP10 cells using a BTX 
£ co//TransPorator™ charged with 1.500 V (1 mm cell width). Transformed cells are 
VtMfflut^ ih^'OG^medium and purified and identified by plating on agar plates 
25 containing 100 pg/ml ampicillin. Incubation at 37°C for 15-20 hrs. Clones carrying vectors 
■JO wim'me v tiesired sequence is identified by DNA sequencing of purified plasmid DNA using 
£:pttfe l^dl^&vLibiaEdtid^^d pirftirfSir^l the sequencing reaction. The described' - 
'methods and the technique'^ to people skilled in the : 

'arts: - •' '• " •" • : '- : »''* v •'• ■ ■ ' ■ - !: ■■ •••• ''• - •• ; - ' 

30 Example11: . .. .. s .. v ..... .-.-.> 

Des/gn and construction ofratiDPPIactive site mutant Asn226:Ser229 to 

Gln226:Asn229 ... 

From investigations of the three dimensional structure of rat DPPI, residues Asn226 and 
35 Ser229 (pro-DPPI numbering) are selected for mutation to increase the affinity of the 
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active site cleft prime-site substrate binding sites (sites that bind substrate residues C- 
terminal of the cleavage site) for peptide substrates. Following formation of the thio-^ster 
bond in the first step of catalysis (see reaction scheme 1#, step 1), a stronger binding of 
peptides tothe prime-site substrate binding region is suggested tpfavourjjberation of the 
5 bound N-terminal portion of the substrate by aminolysis (step 2, aminolysis) and 
potentially reduce hydrolysis (step 2, hydrolysis) as a result of steric hindrance of water 
molecules by the bound peptides. In the reaction scheme, P x and P y v represent substrate 

Catalytic &ystetrie v ^ E^an^Xs are residues 1 in the-acceptdr peptide that causes 

10 amindiysis; - * v 1 ^*iu r * • * QMV i**'^isrj8 ox b.v«tq kpeaiq c^V 

K t ( t TK>>r. xx^tCii'M Vi^iv^-ilOiJ til 3\ C Q !r>-S0-M*^ CKkW OSLlVuS a$c?cm& 



Step f 

15 H-Pr-P^P^-Pa 1 -... + HS-Cys233-E 



+ H-P 2 -P 1 -S-Cys233-E + 
H-Pt'-P^-... 



Step 2 (aminolysis) 

H-P 2 ^p 1 lS-Cys233-E + H-Xi-Xr-Xs-.. 



20 



H P 2 P l~Xf- Xy-Xy- . , 

HS-Cys233-E 



Step 2 (hydrolysis) 
H-Pr-Pi-S-Cys233-E + H 2 0 



25 



H-Pr-Pi-COOH + 
HS-Cys233-E 



the mutation of Asn226 arid Ser229 into Gin and Asn, respectively, may'enhance peptide 
binding by havihg longer side chains that can participate in hydrogen bond formation; both 
as donors and acceptors. In the structure of rat DPPI, it can be seen that the side chains 
30 of Asn226 arid Ser229 may be too short to strongly interact with peptide substrates. 

Experimental conditions: 



To perform site-directed mutagenesis of rat DPPI residue Asn226 and Ser229 into Gln226 
35 and Asn229, according to the method of Nelson and Long (1989) (Nelson, R.M. and Long, 
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G.L (1989) A general method of site-specific mutagenesis using a modification of the 
Werimis aquatic Biochem. 180, 147-51), the 

degenerate reverse oligonudeotideWRI (5'-TGG GAA TCC ACG TT(G/C) ACA ACC 
TTG GGC-3'); the degenerate ^ forward bligbnudebtide MF5 (5'-TAG CCC TGT TCG ACA 
5 ACA AGA A(A/G)A TTG TGG AAG CTG C-3'), encoding Gin in position 226 and either 
Asn or Asprin position 229,% used. First, cDNA encoding wild type rat prepro-DPPI 
(contained in rbaculovinis transfer v/ectw pCLUlO^, stock #30) is amplified in a * - 
polymerase chain reaction (PCR) using the MF5 oligonucleotide and a hybrid reverse 
oligonucleotide; HR2 (5'^CGG GCT GAC TAA CGG CGG GGG GCA ACT GCC ATG 

1 0 GGT CCG-3 1 ). The 3 ,r ehd of HR2 anneals downstream of a unique EcoRI site in the 
' cDNA (see Figure 1) whereas the 5' end of HR2 has the same sequence as the 

oligbhuctebtide H5* (5'-CGG GCT GAC TAA CGG CGG GG-3 1 ). Following amplification 
and purification of the prbduct (402 bp), the amplified fragment is^ahnealed to the same 
wild typSrat prepro-DPPI 'templateand extended towards the 5 1 end of the cDNA in 3 

1 5 PCR amplification cycles, hereafter, the temperature of the reaction mixture is maintained 

> at 85°C ^ilb%ib reverse H5' oligonucleotide and the forward oligonucleotide F1 (5*-CGG 
ATT ATTcXt ACC GTC CC-3'), which anneals upstream of a unique 5* Sad restriction 
sKe?arb added. Following the addition of oligonucleotides, a second round of PCR 
amplification is performed. The produced fragment of (1 179 bp) carries the unique Sad 

20 and EebRIVrtes in its termini, *and after Sad and EcoRI digestion of both this fragment 
and of the veetbrand d^phbsprtoiVlatibh^bf the vector ends using alkaline phosphatase 
(calf intestinal), the PCR amplified Sad-EcoRI fragment of 740 bp is ligated into the 
ve$o^ 

the desired transfer vectors, with a single mutagenised codon encoding either a 
25 a^aragi^ DNA sequehdhg; 

In ah Eppendblf reaction tu ' ^ . . . r 

30 * \^-t V"- 1 -" ^ i ' ■ -r" ■-"" f - ■-■ ; .mm-j 

Transfer vector pGLU1 0-4 (prepared as described) 25.0 pr • i i: ^ 



35 Demineralised water - 



Sad (15 U/pl, Pharmada) 

EcoRI (25 U/fjl; Pharmacia) 

10x One-Phor-AII* buffer. (Pharmada) 



2.0 pi 
1.2 pi 
4.0 pi 
8.0 Ml 
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j Incubation at 37°C for 40 min 3 
Alkaline phosphatase (1 U/pl, Pharmacia) 0.5 pi 

-V Iricutiatiotiat 37 9 Gfor35 min 



5 The cleavage re'aaidh is purifiea by preparative agarose gel electrophoresis and the 
excised Sacl-EcoRI fragment can be observed in the gel (740 bp). The vector of 10.251 
bp is'recdvered fforfj the* gel portion by fr^ang^ gel portion containing 

the vector, centrifugation of the gel (10,000 rpm/10min) in a Costar Spin-X centrifuge tube 
(catal^^^ tf02&pffl TOlIOI^a^fete filler that withholds the 

10 denatured agarose but not buffer or DNA, and ethanol/ammonium acetate precipitation of 

tl^flo^^^ tt&BftiiF^^ w^mwiter. 

M^jisa iusuai&i A^ousf 4 m$jt a efuaj^. iuii^d#u|e®q. coqw-euco^uSi a«ffiSi & 

Amplification 6f transfer \^br|^^U10a^usmg 

TM^r f vM6r ^LU^^dl^est)- • ^ 1 A 0:5 pi -u; : 

15 fiS/^pfi^^ - >i0:p| 

^rril^^ ^ :i 6 pi 

4k5mMdNTP ^ 4 pi 1 

MF5(50pM) ^ ; : ;: ■'.^■■•'rv- ^ 2 pi : ' 

HR2(50pM) Wf ^ r : / ^> ' £ - 2|jI - • 

20 iMfiirier^^ : M ■ : ^ /k ; W *^--r :^r#^1K->V ;-0 

Addition^ ; ^ *0:5pl ^ - 

OiPoveHay^ ^ 'V':? V- 4 . *". :_■''*<; % JL, : .L.-": ' "-.V < *<••""• •"• ; V' ••'^*'.-- 

25 PGR cycles: : " J ^ '". / - ' -"• - : - : - ; 

^72^^ ■"■ coo* ■'/->?. ^ v-: \. :cc '*v.- 

The Amplified fragment (402 freezing 
30 and thavwhg in Costar SpiriX columns. <'---<x:.- 

Elongation and ^ 

Transfer vector pCLU 1 0-4 (Xhol digest) 0.5 pi 

lOx AmpliTaq reaction buffer (Perkin Elmer) 10 pi 

35 25 m'M MgCfe (C****^ 1:5 mM) 6pl 
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4 x 5 mM dNTP • .4 pi 

Purified MF5:HR2 amplification product .10 pi 

Demineralised water- , -«..... •, ■ s . ; 65 1 pl l .. . 

Incubation at 95°C for (2':00) • ■<•■-.. 

5 ... Temperature. shift to 85'C(5':Q0") ■. r ..:.«»..«■•?■..-. . . .. . • ■= •.=.>•/.» 

Addition AmpliTaq QNA polymerase (5U/pl) - • .. . : ,0.5 pl • . ; • ; < • 

Oil overlay • u< . ,<«, «-■,.•;.-..; .. . ' .«...->•>;, ;>;. ^ >•••.; . 

■ i;'3J?CR!cydes:> .•< < » ;» , -• ■• . . • -V v .v ■ • 

95°C (7 tfien 50°C f2':00'9 tf?en 72°C f5';00'9 [repeated] 
10 v ; Additton of,oligqnudeotideMner^!-30'\of the second 72'C incubation: 
H5' (50 pM) 2 pi 

F1 (50pM) :>.,::,• . •• - . 2 pi 

20RCRcycles: 

95°C (1':00") then 60 9 C (1 ':00") then 72"C (10':00") [repeated] 
15 72°C (10':00") then 4°C (hold) 

The.amplified fragment is purified using the QiaQuick PCR purification kit (Qiagen, 
catalogue #28106). The product is eluted in 50 pi TE buffer. 

20 Saci/EcoRI restriction digest of F1 :H5' PCR product 

In an Epperidbrf reactidn tubei'me following cheriiicals are mixed: 

F'1:H5' PGR product' : • l> ■ • 48.0 .pi 

^fl^gg¥^ffi?^»)^ ,ue ^00 sua w : n~j v~ 2;0pK « ;: • > HC * : 

25 qmmw®ffi^'* ^ ' ;; - v - • ■ : " ; ■ • 1-2 pi- 

*0 1%tkCMlHE3^l^ 6an^|^lfriaci^. v . ' ? ^ -* '• ^5.5'pM •« 

^-miibatioh a1'3KG f6lWfir : ' ;y - " -'V* - : , ^ r 

The cleavage reaction mixture is subjected to preparative agarose gel electrophoresis and 
30 the purified product is i 'excisecl and recovered using SpinX and QiaQuick spin columns as 
'* described. " r . "' 

Ligation of Saci:EcoRI cut pCLU10-4 vector and F1 :H5' fragment 
35 Sacl:EcoRI cut and dephds. pCLU10-4 vector 8 pi 
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Sacl:EcoRI cut H5*:R2 fragment V ? * 9 pi 

10x AII-for-One + buffer (Pharmacia) 1 pi 

10 mM ATP ; n ^i.-^; v 2 pi 

T4DNAIigase 0.5 pi 
5 " Incubation at 16°C for 2 hrs 

3* Incubation at 4?C overnight^ - * -v. ^ C'K'. toy c^ou.v 

The ligated vector is Ethanol/ammonium acetate precipitated, washed in 70% ethanol and 
redissolved in 5 pi TE buffer: W pi of this plasmid is used to transform electrpcompetent £ 
10 (^DHtOB^lis mm cell 

^ wic(tifi)l Transformed 'cells are reconstituted in SOC medium and punfi&d and identified by 
platShgifin ag'ar-plates^?rtaining 100 pg/ml ampicillin. lncubationYa&37°C for 15-20 hrs. 
Clones c£r^(ngi/e8tors with the desired sequence is identified By oKlA sequencing of 
purified plasmid DNA using e.g. the F1 oligonucleotide as a primer in the sequencing 
15 reactiort^Tlie descri^ DNA sequencing are well known to 

pebple'skilled in ; the arts: 

Example 12: /:...•■_ ■■:-"rJ;.. - " t 

T/?e crystal structure of human DPPI. 

20 V;- - ,"-\^ 

RESULTS ... 

The structural co-ordinates are shown in table 2b. -,i ? 

>*L\ v'C. ^ ' ~ *» 

Overall stmrture: Tetrahedron fcdimerofriimers.v t ^ , - r - « - 

25 r h-.f.-.j ,*\^. . . .■ ... ,;■ : : S'-^.S^ 

The ; tetrameric molecule of DPPI has a shape of a slightly flattened sphere with a 
diameter jof approximately 80 A and a spherical cavity with a diameter of about 20 A in the 
middte.vThe rnolepi^e.has tetrahedral symmetry. The molecular symmetry axis coincides 
; with the: crystal symmetry axis of the 1222 space group. The asymmetric unit of the crystal 

30 thus contains a monomer Each monomer consists of three domains, the two domains of 
the papain-like structure containing the catalytic site, and an additional domain. This 
additional domain with no analogy within the family of papain-like proteases contributes to 
the tetrahedral structure and creates an extension of the active site cleft providing 



( 
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features which endow DPPI with aminckJipeptidyl peptidase acitvity (Figure 10). We term 
this additional domain the "residual propart" domain (Dahl et al., 2001)/ 

The residues of a monomer are numbered consecutively according to the zymogen 
5 sequence (Paris et al., 1995). The observed crystal structure of the mature enzyme 
contains f 19 residues of the residual propart domain from Asp 1 to Gly 1 19 and 233 
residues of the tWb p£pain-like domains from LeLi 207 to Leu 439. The papain-like 
knicture is composed of N-termin^l heavy and C-teritihal light bhain£ generated by 
cl^vagfe of the peptide bond between Arg 370and Asp 371. The 87 propeptide residues 
10 from thr 120 to His 206, absent in the mature enzyme structure, w£re removed during 
proteolytic activation of the proenzyme. The structure confirms the cDNA sbquerice (Paris 

al., 1995) and in agreemerif v^th the amihd'acid sequence of the mature enzyme 
(Cigic'et al:, v 1 998; Dahl et al?, 2001). With the exceptibn of Arg 26; all residues are well 
resblved in the final 2fb-fc electron density map? the conformations of the regions Asp 27 
15 •Abn2^^inthie residual propart domain and Gly 317 - Arg 320 at the G^terminus of the 
hbavy chain are partially ambiguous. 

During activation, the structure of DPPI undergoes a series of transformations; From the 
presumably rrionomeric form of prbproerizynbe (Muno et al., 1 993), via a dimeric form of 

20 proenzyme (Dahl et al.,2001), the tetrameric form of the mature human enzyme is 
assembled (Dblehc et ai:, f995). Visual inspection along each of the three molecular 
twofold axes showed that one of the axes reveals a head-to-tail arrangement of a pair of 
^pai^lii^M residual 
ffi^&ffi tfce^»^ the 

25 Beta^ barrel groove of 

n f mm$cm ^itf^^ »e hei^ 

and'ligHt a^Snf^h 

each^lnterestih^ chain lermini result jfrom prb^iytic deavages that appear during 
proenzyme acth/atidn, whereas the head-to-tail arrangement irivolves r chaifi termini, 

30 alre^% present in the zymbg^ arrangement 

bbseih/fed ih the crys^ whereas the N-termini 

contacts are suggested to be formed during tetramer formation. The 87 residue 
propeptide, cleaved r 6ff during activation, not only blocks access to the active site of the 
enzyme, but also prevents formation of the tetramer. This is in contrast to the proenzymes 

35 of related strudures'(Turket al., 4 1996; Cygler etal.,1996; Podobhik et al., 1997). A similar 
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role is given to the approximately eight residue insertion from Asp 371 to Leu 378, 
cleavage of which breaks the single polypeptide chain of the papain-Iike domain region 
into heavy and light chains. - 

5 The positioning of the residual propart domain' at the end of the active site cleft 

extended contact surface with the papairPlike domaih feaves rib doubt as to which three 
domain unit form the functional mbnomer (R^ure lO). ^ However, A the question as to 
Aether the domains of a functional monomer original chain; 
3s wbMId be assumed, is not so clear flHe discorinideS feiroih tfeid^t^ail^imer 

10 .(C4t«i'ofthe» 

v - ? ^^MifmS^o 

tf^uilti^ * v - 

.-■ 

15 PapaiMike domaihs structure *' 

... . 

The twb domains of the papain-Iike structure are termed left- (L-) and right- (R-) domains 
abcordirig- to their position as seen in Figure iOd The L-kJomain contains several alpha- 
helices, the most pronounced being the structurally conserved 28 residue long central 

20 aipha^helix with' catalytic Cys 234 on its IM-terminus. The R-domain is a beta-barrel 
with a hydrophobic core. The interface of the two domains is quite hydrophobic, in 
coritrast to this iriterface of the cathepsin B structure (Musilet al., 1991); which is ; 
stabilised by riurnerous salt bridges^ The iriterface opens In front, forming the active site 
deft, in the middle of which is the catalytic fori pair of the Cys 234 and His 381; 

25 the papain-Iike domains contain' nine cysteines, six of them being involved in disulfide' 
bridges ( 231 - 274, 267 - 307^ 297 - 31 3) arid three' being free (catalytic Cys 234, Cys 
33f arid Cys 424): the side chain of Cys ^24 is exposed to the solvent and is the major 
biHdihg 4ite fdr tli^ osmium and the only site for the gold derivative, Whereas the side 
chain of Cys 331 is buried into the hydrophobic environmerit of the side chains of Met 

30 336, Met 346, Val 324 and Ala 430- 

Residual propart domain structure 

The residual propart domain forms an enclosed structure allowing it to fold independently 
35 from the rest of the enzyme (Cigic et al., 2000). This domain folds as an up-and-down ' 
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beta-barrel composed of eight antiparallel beta-strands wrapped around a hydrophobic 
core formed by tightly packed aromatic and branched hydrophobic side chains. The 
strands are numbered consecutively as they follow each other in the sequence. The 
residual prbpart ddniaiii contains four cysteine residues, which' form two disulfide bridges 
5 (Cys6-CysiM f Cys30 : * toGly 13seal 

'* bile end of the beta-barrel, whereas there is a broad groove filled with solvent molecules 
arid a sulfate ion at the other end (Figure 10c, d). * v f 



Two Idhg'lbops project out of the beta-barrel. The first, (Ser 24 - Gin 36) is a broad loop 
10 from the beta-strand number 1 , shielding the first and the last strands from solvent This 
lo^op additionally stabilized 112, which 

fastens ftie loop) to stand 8/The second loop (Lys 82 - Tyr 93); termed hairpin loop, is a 
two strand beta-sfiefet structure with a tighf beta-hairpin at Its end. The loop comes out of 
strand^ 7 and 8 ahd ! encloses the structure by the disulfide Cys 6 - Cys r 94 which connects 
15 the loop to the N-terminus of the residual prbpa 
v tetrimeric (Structure (Figure 1 0a; c) and isteminiscenf of cathepsin-X 110-123 loop 
(Guh^ et al^ 2000) by^ 

possible common role of the^ stmctural features. 



20 Interface of papain-like domains and the residual propart domain 

M three domains miake contacts along the edges of the two papain-like domains and form 
£ large biridin^sCirface of predominantly -hydrophobic character; The wall is formed by 

ffi£^mnW¥%fm residual*^ :? 
25 pa^irvli^ 

4 C strarids^of th^tfeia^shSet, ffieHtibn^^^^ zipper^like marinfer-with the 

side : chWs'o*a^ Rhe 278 - Phe 290, This feature is a 

conserved structural element in all homologous enzymes. The middle turn of this helix 
contains' ah additional residue, Ala 283, thus forming a pi helical turn, which is a unique 

30 feature of DPPI; The branched side chain of Leu 281 is the central residue of a small ; 
: hydrophobic core formed at the interface of the three domains. Only the.side chain of Glu 
69 escapes the usual beta-sheet side chain stacking and forms a salt bridge with Lys 285, 
The exchange of electrostatic interactions continues from Lys 285 towards the side chains 
of His 103 and Asp 289. 
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The active site cleft 

The four active site clefts are positioned approximately at the tetrahedral corners of the " 
molecule/about 50 to 60 A apart-'and are'expbsed to the solvent. Eacdractive site cleft is 

5 formed by feaitures of all three domains of a functional monomer, of DPPI (Figure HA); > v-. 

'■. ( the papaih^ike do'mairis-formihg-the sides of the monomer which is closed at one end by 
therefsidual propart domain: ^ v'< :? " ^ - 1 ' >.$ - ^ * : : - ■»••, ;-\-r»* 

Tfiereariive site residues Cys 234(25) v Hte^ idn^iai^and areiafflTeir!^ a 

10 usual'pbsittons ^above ? f he o^cyafiiorf fidle^6fmea ? by<th#am 

S#t^si^M(25)%ain ? tffalhf^HEi hpftgeh&tblr^ 7*)*is*in the 

c6ff€&%ie^^^ 

st^^& ? <rctf^ P2 
residue (Turk et r al;^1998d).-The r rgsultihg v " r 
15 hydrogen bonds are indicated in Figure 11. (For easier sequence comparison, the papain 
numlfering is gWeh in parentheses.) 

Ai expected; the substrate binding area beyond the S2 binding site is blocked. DPPI 
utilizes the residual^prop^ of a binding 

20 surface beyond the S2 sufetrate binding site. This wall spans across this active site cleft 
- as well as away from it A brblad loop hiade of the N-terminal five residues surrounds the 
S2 binding site and forms a layer across the active site cleft. The blockade of the cleftis 
additionally enhanced by cartrihydrate Yirigs attached to Asn 5. (The first carbohydrate 
ring is well resolved by the electron density ifiap;) Behind the N^ermirial loop, there is ah 

25 upright beta-hairpin (liys 82 - Tyr 93), wHich-prdtrudes far into the solvent J 

Substrate binding sites ^ r f : : - w 

Surprisingly; the anchor for the N-terfnirial*amirib group of a substrate is not the C- 
30 terminal <^rtx>xylic'grbup'of a peptide chain, r as expected based oh analogy' with- 

bathepsin H (Guncar etaL, 1998) and bleomycin hydrdlase (Joshua-Tor et all; 1 995), but 
instead, it is the carbolic group of the Asp 1'side chain, the N-termihal residue of the- 
residual propart domain (Figure 1 1). The N-terrninal amino group of Asp 1 is fixed with 
two hydrogen bonds between the main chain carbonyl of Glu 275 and the side chain 
35 carbonyl of Gin 272. THe Asp 1 side chain reaches towards the entrance of the S2 binding 
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site, where it interacts with the electrostatically positive edge of the Phe 278 ring (Figure 

11V '" " '" ; ' 

The side chains of He 429, Pro 279, tyr 323 arid Phe 278 form the surface of the S2 
5 binding site. This' site has a shape of a pocket, and is the deepest such known this fan 1 
The bottom of the pocket is filled with an ion and two Solvent molecules, the hkjti 
electron density peak, chemical composition of tfie coordinated atoms, and' the 
i^uiremehf of DPPi for chloride ions, lead tottie conclusion thai this ion is chloride. It is 
p^itioned a¥me toenninai end of the three-turii helix (Ph^ 278 - Phe 290) : and is 
1 0 coordinated bylthe main chain amide group of Tyr 280 and 3.3 ; A)awky Worn 
" hydro^ group off yi^ 323 andtwb sblvenTmoiecules (Figurel 1). Thering of Phe' 278 is 
thus positioned with Its elecWpositive edge between the negative charges of chloride 
arid Asp 1 carboxyiic group. ' 

1 5 The surfaces of the other substrate Binding sites (Si , St; S2') show no features unique 
foV DPPI, when compared with Other members of the family (Turk eta!.; 1998d): The Si 
Priding' site is placed between the active sitelobps Gih-272 - ; Giy 277 arid Gin 228 - Cys 
234f beneath the disulfide 274-231 arid Glu 275. the 'ST substrate binding sitefis rather 
shallow with a hydrophobic surface contributed by Vat 352 and Leu 357 and the S2' ' 

20 ^binding site surface is placed withih'the Gin 228 - Cys 234 loop. The mbiecular surface 
along the active site cleft beyond the S2' binding area is wide open, indicating that there is 

rioparticular site defined for biriding of substrate residues. 

i... •••• ^,x:-." ■ : % : : •••*• ■ • •• - • 

;OISeiiJ.SSI©N rv r:t.f •> : 

-25 

c Me'dfiaMmsWex'60ptidase^: p^e0de'p'aiches and the residual propart domain 

ElucKlatibri bfW^ructijre of DDPI explains its uriique exopeptidase activity. Figure f2 
hearty shews mat converting' eridb- to exo-peptidase activity of a papairv-like protease is 
30 achieOed 'by fea'tures added on either side of me adive site cleft to the structure of a 
typical papairiMikeerido-peptidase framework (Turk ef al.; 1998d; McGrath,1999). 
Carboxypeptidases cathepsins B (Musil eta!.; 1991) arid X (Guncar et al., 2000) utilise 
loops which block access along the primed side and provide histidine residues to anchor 
the C-terminal carboxylic group of a substrate. In contrast, the amino peptidases 
35 cathepsin H (Guncar et al., 1998) and a more distant homolog bleomycin hydrolase 
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(Joshua-Tor et at; 1995) utilise a polypeptide chiain in an extended conformation that 
blocks access along the nonipirimed binding sites and provides its CMermirial carboxylic 
groiip'as the anchor for the N-terminal amino groii'p of a substrate. DPPI recognizes the 
N-femiinai aiTiino group of U substrate in a unique way. The arichoris a charged side- 
5 chain group'b^ 1 
However- this loopi is hot a parfbfS jwlyf^p^idWchaih of "theVapai^iKe tibmainsrbut • 
bSI8nglto ! an siddrtional domain. It has an independent origin that adds c to tfte frameWork 
of a papain-like endopepb'dase and turns it into an exopeptidase. The residual propart 
dd^irtl*^^ 

10 

Substrate excluding specificity of DPPI 

The selectivity of DPPI is best described by exclusion rules and the disclosed structure 
provi<ie& a variety of clues for tihdebtiahdihg their mechanism. 

15 : ^' r:h ' * v "' : "" ^ : : ' ^ " " ■■'' ^ ' • ' ' •• 

DPPI shows no Sftdbpeptidase activity in contraist to cathdpsihs B and H. It is; however, 
inhibftecl by cystatiri fjrpe irihibitbrs, ribn-sefefctive protein inhibitors of papairi-like cysteine 
proteases (Turk et M.,20dt)j, as; are the othbr papain-like exb^eptidases- i!e. <^lfepsir>s 
£f H; an#& The^^ structured framework 1 ^ 

20 r^polnsible fbr'c^Kepsiifis B and ^ exopeptidase afctivity aire relatively short polypeptide 
fr^meh^^icKiie btf the surfecS (Witisil efiai.,' 1991; Guncar et al., 1998). It was'shbwn 
for the cathepsin B occluding loop (Illy et al., 1997; Podobnik et at, 1997) that these 
rather flexible structural features compete with substrates and inhibitors for the same 
binding sites withirfthe ^active site cleft A Similar fuhtfidn \ hks ; been suggested for the" 

25 cathepsin H mini^chain (Guncar et ai;^ 1§98). Analogously^ the flexibility of the five N- 
termirial residues of thel residual propart domain can explain the comple* formatibh of 
DPPT v^h (^s;^ type inhibitors. However, pro)dmal to thi^ short region is the v m&ssive 
body of the resided propart domain with its emended binding surface for the papain-like 
domain and its projecting feature beta-hairpin Ly£ 82 - Tyr 93 tightly fastened within the 

30 tetrameric stm&ure. theirefore, ft lis Highly unlikely that the residual prbpart domain could 
be pushed away 'by an approaching poly peptide.^ This indicates the robust ; mectiartism by 
which endopeptidase activity of DPPI is excluded. Control on the micro level is then 
achieved by the carboxylate group of the Asp 1 side chain, which is oriented towards the 
active site cleft to rule out approach of substrate without an N-terminal amino group 

35 (McGuireetal., 1992), as demonstrated in Figure 11. 
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DPPI, similarly to most other papairi-like proteases, does not cleave substrates with 
proline at P1 or P1' position. A simple modeling study suggests that proline residues at 
these positions would disturb the hydrogen bonding network and may produce clashes in 
5 the SI substrate binding site. 

The side chain carboxylate group points towards the S2 substrate binding site, where it 
can 1 bind to the N-terminal NH3+ group of the substrate, thereby directing dipeptidyl 
aminopeptidase specificity. Positive charges' on lysine and arginirie residues could interact 

10 with Asp1 resulting in a re-positioning of the substrate and explain why substrates with 

" these side chains at the N-terminal aire hot cleaved. 

the residual propart domain is a structural homolog of a protease inhibitor 

15 For the residual propart domain, no sequence homolog is known, however, 44 similar 
structural folds were found using DALI (jhl6irh and Sander; 1996). The highest similarity 
scores we're obtained with the structures £f sfreptavidin (i SWU) arid erwihia chrysanthemi 
inhibitor (1 SNIP), whose structure was determined in complex with the serratia metallo- 
protease (Baumann et al., 1995). (The codes in parentheses are Protein Data Bank 

20 accession numbers.) 

The large number of structural homologs is not surprising, as the eight-stranded 
ahtipar^ are Vcbffimoniofdirig pattem7However, the geomeby of biridihg 

25 1ne :i iSyimi$^ active site'cleH of tn'e 

'° serratia marcescens metallo-protease along the substrate binding sites towards the active 
^cil^fev^th^^aTriSw of the N-terminal parts are similar, i. e., an extended 
r $^'wM<^^ttnues into a short helical I iregibri (Figure ; i3). In contrast to the - residual 
propari domain of DPPI, which enters the active site cleft from me non-primed region (in a 
30 substrate-like direction), the N4erminal tail'tf enV/n/a chiysanthemi inhibibr'binds along 
"•' the primed substrate binding sites (in tiie (direction opposite to that of a substrate). It is 
thus intriguing to suggest that the residual propart domain is an adapted inhibitor, which 
does hot abolish the catalytic activity of the enzyme, but prevents its endopeptidase 
activity by blocking access to only a portion of the active site cleft. 

35 
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Genetic disorders located on DPPI structure 

Quite a feW of the genetic disorders of DPPI described are nonsense mutations Resulting 
in truncation of the expressed sequence (Hart et al., 1999; Toomesi et ai./1999)? 5 ' r + 
5 However, there Is a series of miss^nse mu^ r 
1 (^6^kfd267Y;^r7s! R315C and Y323C)inthe sequence of lie hearty 6H^(Figure' 
6a) (toomes et aL, 1999; ftart'et at; 200ba? Hart et aL t 2000b; Allende et al^ 2db^)?Their 
structure based interpretation suggests 

in complete loss of DPPI activity. r 1 * 

Gin 228 and Gly 277 are two of the key residues involved in substrate 1 binding. Mutation of 
Q228L disrupts the oxyanion hole surface and consequently severely effects productive * 
binding of the carbonyl oxygen of the scissile bond of the substrate. The G277S mutation 
presumably disrupts the main chain - main chain interactions with the P2 residue, as the 
1 5 glycine conformation can not be preserved (see Figure 1 1). 

The most frequent missense mtrtation appears to be the Y323C (Toomes et al., 1999; 
Hart et al., 2bd0b). Normally the hydroxyl group of Tyr 323 is involved in tHe binding of the 
chloride ion, which seenris to stabilize the S2 substrate binding site (Figure 14b). The 

20 mutation into a cysteine may riot only disrupt chloride binding but ^Iso positioning of the 
Phe 278 and consequently Asp 1. The change to a cysteine residue carries yet more 
impact, it may alter the structure of the short segment of the chain towards Cys 331 by 
forming a new' disulfide bond. Even the binding surface for the residual propart domain 
may be disrupted and it is possible that this mutant may not form an oligomeric structure 

25 at ail arid may thus even Exhibit enddpeptidase activity. 

the mutations C267V, R315C5 arid Q262R are located around the burfaice loop enclosed 
by the disulfide Cys 297 - Cys 3'1 3! In the observed structure, the side chains of Gin 262 
and F'he 298 form the center around which the 'loop is folded (Figure 14a). Cys 267 is 

30 located in the vicinity of Gin 262 and fastens the structure of the loop via the disulfide Cys 
267 - Cys 307. Arg 315 is involved in a salt bridge with Glu 263, the residue following the 
central loop residue Gin 262, and is adjacent to Cys 313. Either of these mutations may 
thus prevent proper folding of the loop and disrupt formation of the two disulfides. Free 
cysteines may thus result in non-native disulfide connectivity, which has the potential to 

35 aggregate the improperly folded DPPI monomers. 
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The R248P mutant presumably leads to folding problems as a proline at this position quite 
likely breaks the central helix at the second turn from its C-terminus. A phenylalanine ring 
at Vrik position of Val 225^ls too lar^e to form the basis of the short loop Asn 403 - Gly 413 
5 and thereby disrupts the grimed substrate binding sites, in particular the positioning of the 
• * : conserved Tip 405 involved in FT fesidife binding (£ee Figure 11). 

the miitetioh D2I2Y; however; see^ case. It does hot appear to 

linked to the active srtest^ Asp 212, the f 6th residue 

10 frorh the t^terminus of the papairi-iike domain, is exposed to the surface 'where it forms a 
:> salt bridge with Arg 214. tibri^ in a diff^nt 

j&sitiohin^^ is invblved in rnoiecuiar *' " 

symmetry contacts, Uiis mutation m^ 

lO 

Df^P/ is & protease 'pix^sslf^'mdbhii^ 

Oligomeric proteolytic machineries as 20S proteasome (Lowe et al.,1995; Groll et al., 
199^, bleomycin hydrolase (Joshua-Tor et al., 1995), ortryptase (Pereiraet al., 1998) 
20 restrict access of substrates to their active sites. Proteasomes are barrel-like structures 
composed of four rings of alpha and'beta-suburiits/which cleave unfolded proteins 
captured in the ceiitfaf <&vity into short peptides: tryi>tas#s are flat tetramers with W 
^WfioreinWhich'tfe 

25 M^mh%^MM msm^mm*^ 

i Q external surface, allowing the tetrahedral architecture to introduce a long distance 
J^M^; ^^aii^tt^ to behave independently. This turns DPPI into a 

l ^<^i§^pat^ 

'theif size. It's Vbbust d^rC sOppoift^d by r the oligomeric structure, bonfihes the activity of 
30 the bhzyme to an aminodipeptidasfe arib thereby mdkes rt suitable for use in many 
different erivirbhments, wheiW E>PPI can is&ectively activate quite a large* group of ■ < 
cfiymotrypsin-like proteases.' ^ " r ' : : ^ v - 

EXPERIMENTAL PROCEDURES 

35 
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Protein purification and crystallization 

DPPI was expressed in the insect cell/bacullovirus system as described above. The 
punfied DPPI wat concentrated to 10 mg/ml in a spin concentrator (Centricon, Amicion). 
5 Crystal#were grown contained 1 

; ml of Ztf M- ammonium > 
|k>fassiuiW^<kiium tartrate at pH 5.6 J (Hampton screen" II; s6lutidn f 1 4)r tfie drop was v \ 
^o^dTof i Wr^ervdir mM^m® ftotM * 
. Ip^eW iisiWI$sf^: : ^ht^iK Dm IMP * • 

^ MH^ix.:®' *\;>%*Vi: t\;*» (^i' ! v^q^\ •3tcyt^c{^ ?o ^usiO^cs jCvS qte^uce 

The crystals of DPPI belong to the orthorhombic space group 1222 with cellxlimensions 

glyberdl solirtion Tbefore they were dipped into liquid nitrogen arid fro^ Xll datia sets 
15 viferepfe&s^ 

Phasing and ^structure solution 

The position of the enzymatic domain was determined by molecular replacement 
20 implemented in the EPMR program (Kissinger et aL, 1999) using various cathepsin 
structures. The partial model did not enable the inventors to proceed with the structure 
determination, therefore a heavy atom derivative screen was performed. Two soaks 
proved T^ucc^^fol (K^CI^Ss arid AuCI 3 )rA three wavelength MAD cf^ta set 6f osmium 
derivative was fneasur^il at Max-Planck beamline at DESY Hamburg. Native data set had 
25 to be used £s ! a reference to solve the heavy atom positions and treat the MAD data as 
J MIR darta.' The RSPJ3 prbgrarh (Knight, 1 989) suggested a ^in^le hie^vy atom position! 
the derived ma^ vtes * not 5 of sufficient quality to enable model building. It did," However, 
show that the molecular rejDiacemeht solutioft and MAD/MiR map were consistent. 
Phasing based on a single gold heavy atom site and an additional five minor osmium 
30 heavy atom sites located from the residual maps, refined iand solvent flattened with 
p SrtARP (de La iFortelle ^hd Bricogn^ 1997) using data to 

interpretable electrone density map. !,|! ." " : 

Refinement and structure validation 

35 
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This structure was then refined to an R-value of 0.184 (R-free 23.8 using 5% of 
reflections) against 2.15 A resolution data. When using 2.6 A data, individual B-value 
refinement was included and with 2.4 A resolution data and R-value about 0.24, the 
inclusion of solvent molecutes'vtos initiated using an automated procedure. The 

5 chloride ion was Identified from a water molecule, which, after positional and B-value . 
refinement, returned a B-value for oxygen at the minimum boundary. It was still positioned 
within a 4.5 sigma positive peak of the Fo-Fc difference electron density map. Three 
sulfate ions were found by visual inspection of large clouds of positive density, contoured 
at 3.0 sigma in the vicinity of already built solvent molecules. The only carbohydrate ring 

1 0 observed was attached to Asn 5 in the residual propart domain. It was recognized from a 
cluster of solvent molecules.and peaks of positive density in Fo-Fc map and positioned 
among them. 

All model building steps, structure refinement and map calculations were done using 
15 MAIN (Turk, 1992) running on Compaq Alpha workstations. The Engh and Huber force 
field parameter set was used (Engh and Huber, 1991). Structure analysis was performed 
with MAIN during the entire course of model building and refinement: particularly 
useful were averaged kicked-maps which, in the cases of doubt, pointed to the correct 
electron density interpretation.^The final model was inspected and validated with the 
20 program WHAT CHECK (Hooft et al.,1996). 

The substrate model using the ^terminal sequence of granzyme A;ERIIG<3, was 
generated on the basis of crystal structures of papaiafamily enzymes compiexed with 
substrate mimicking inhibitors, as described (Turk et al., 1995). Binding of substrate 

25 residue's l P2'a r hd P1 into the S2 and S1 binding sites was indicated by chloromethylketone 
substfafe: r analogue inhibitors bound to^papain (Drenth et al., 1976). The bindings! PI' 
and-P2' residues into the.SI' and S2' binding sites was suggested by CA030 in complex 
with cathepsin B (Turk et al., 1995). The model was built manually on superimposed 
structures and then energetioally minimized under additional distance constraints that 

30 preserved the consensus hydrogen bonding network between the substrate and 
underlying enzymatic s&rface; The binding geometry of the P3' and P4' residues was 
generated in an extended conformation and minimized with no additional distance 
restraints. 
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Date set (wavetength) NaU.OA Os1.13987A Os1.139205A Os 1.04591 Au 

Cell axis (a, b, c)c~ 88.Q3:fe,,: > c- ^u^; .ry <>\ >■■■;:„- ■*<•', 
... . . t • c = 114.609 

•v. ■ ...vji .. i.t^c'-q.-. ..• ■■.;m«::».w • a^-jS; .."**■•:.■»■ ,;.*'•> c.a v ■/ 

Resolution range 20-2.15 20-2.81 20-2.82 20-2.68 20-3.0 

/Total measurements 96833 M ... 71728 n ..... 8Q430. . fi , 790J3 _ 11889- , 

Uni(^e1iefl^6i^a'^ ? -'23553 ^ 18594^?,U (9:49651;; or 4id^72p8 p^r;u351flbi, 

uompieieness iiasi 0.976(0.99) 0.90(0.70) 0.95(0.76) 0.81(0.76) 0.78 

iW^mtfr Lu^;.i|c^t^ jv^rp?*- 1 --a q&ttj&gaaij -{jfjy* 0? 4d80' fttttiftua 04 enpa|i£^ 

R-sym; : 0.070(0249) 0.055(0.184) :0;063(0;175) r. 0;056(0,483) 0.053(0.109) 

Phas. isom. acnt (cntr) 0.57(0.38) 0.59(0.39) 0.64(0.52) 0.52 

Pow. Snbm: acht 0:23 0.31 0.23 

FOMacnt(cnti) 6.51(024) 

Protein atoms 2749 

Solvent ? 467 

Sulphate ions ..«3:.": •;, ;•.?.■»;'. * • - . v u >:. ... 

Chlondelon 1 : ' 

Resolution in refinement 1 0.0-2.1 5 

r. 

..Reflections in. , , ,«ooco ■* t ' < ..wt . - , ■ . - - 

refih«iiert ' - : ' - " - 23353 ' ' -..-••.-..>?-. .. .v. ... 

R-fector 0.186 

R-free^c v. , v t ' s -^.; . - •::.*•. .« •;• 1 . 

••Average B ; *'< ^ :> ' 24.SB ' ; " v ' " - " ■ 

Bond rms deviations 0.0090 



Angle rms deviations 1.62 
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Claims 

1. A crystallisable composition comprising a substantially pure protein with at least 37% 
amino acid sequence identity to the amino acid sequence of rat DPPI protein as shown in 

seqjd.ncj:!. -■■ • ■ . -■. ' "* " 

'5 

2. A crystallised molecule or molecular complex comprising a rat DPPI protein with the 
amino acid sequence as shown in SEQ.ID.NO.1 . 



3: A crystallised molecule or molecular complex comprising a protein with at least 37% 
amino acid se 
SEQ.ID.NO.1. 



10 amino add sequence identity to the "amino acid sequence of rat DPPI protein as shown in 



4: A^crystallised molecule or molecular complex according to claim 3 comprising a protein 
with at least 75% amino acid sequence identity to the amino acid sequence of rat DPPI 
15 protein. 

5. A crystallised molecule or molecular complex according to claims 3 or 4, comprising a 
protein, characterised by a space group P6 4 22 and unit cell dimensions a = 166.24 A, b = 
166.24 A, c = 80.48 A with a =p = 90* arid y = 120°. 

20 

6. A crystallised molecule or molecular complex according to any of claims 3-5, 

romprisihg all I or any parts of a landing [ pocket defined by a negative charge in the active 

fS' V<^f^1^i ujcsocnje oi ujo&cnjta cej4b;*x \x$2>t&f a- <y\ p, -frct-u; j • \r 
site cleft of a cysteine peptidase by the side chain of the N-termmal residue of a residual 

pro-part. 

7. A crystallised molecule or molecular complex according to claim 6, wherein the free 
amino group of a conserved Asp1 is held in position by a hydrogen bond to the backbone 
carbonyl oxygen atom of Asp274. 

30 8. A crystallised molecule or molecular complex according to claim 7, further 
characterised t>y the ctelocalised negative charge that said residue carries under 
physiologicai conditions* on its OD1 and OD2 oxygen atoms which are localised about 7-9 
A from the sulphur atom of the catalytic Cys233 residue. 
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9. A crystallised molecule or molecular complex according to any of claims 3-8 wherein 
the position of a N-terminal Aspi residue is fixed by a hydrogen bond between the free 
amino group of this residue (hydrogen bond donor) and the backbone carbonyl oxygen of 
Asp274 (hydrogen bond acceptor). 

5 

10. A crystallised molecule or molecular complex according to any of claims 3-9, in which 
said protein is a DPPI or DPPI-like protein. 

1 1 . A crystallised molecule or molecular complex according to any of claims 3-10, in 

.,5 ■ 

10 which said molecule is mutated prior to being crystallised. 

12. A crystallised molecule or molecular complex according to any of claims 3-11, in ' 
which said molecule is chemically modified. 



15 13. A crystallised molecule or molecular complex according to any of claims 3-1 1 , in 
which said mofecule is e^matirally modified. 



14. A aystallisefd moiecular co^ is in a 
covalent or non-covalent association with at least one other molecule or molecular 

20 complex. 

1 5. A crystallised ^ molecular complex according to aiiy of claims i2-1 4, which is complexed 
with a co-factor. 

25 16! A crystallised molecular complex abcbrdirig to any of claims 2-15, wtiich is complexed 
withahahde. 

1 7. : A cr/^^lii^^ 'molecular complex ^6dording to claim 16, which is complexed with a 

30 

18: A heavy atom derivative of a crystallised molecule or molecular complex according to 
any of claims 2-17. 



19/the crystal structure of a protein with at least 37% amino acid sequence identity to the 
35 amino acid sequence of rat DPPI protein as shown in SEQ.ID.NO.1 . 
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20.fhe crystal structure of a protein with at least 75% amino acid sequence identity to the 

y ■ f > 

amino acid sequence of rat DPPI protein as shown in SEQ.ID.NO.1 . 



5 21. The crystal structure of a protein with an amino add sequence as shown in 
SEaiD.Np.V. , r 

22.The crystal structure of a protein for which the structural co-ordinates of the back bone 
nitrogen, alpha-carbon and carbonyl carbon atoms of said protein have a root-mean- 
10 square deviation from the structural co-ordinates of the equivalent back bone atoms of rat 

DPPI (as defined in Table 2) of less than 2 A following structural alignment of equivalent 

v.tf.r.r: . a-'.-." -it ■ -o i;- ! V- .v"; • v •■ :.».,>; . v.., ■- v ».-.> '-. 

back bone atoms. „ 



23The crystal structure of a protein according to any of claims 19-22, in which said 
15 protein has been mutated prior to 



24T he crystal structure of a protein according to any of claims 19-23, in whidi said 
protein is chemically modified. 



20 25The crystal structure of a protein according to any of claims 19-23, in which said 
protein is enzymatically modified. 



26. The crystal stro^re : & 1&2*5 f in which s'aid 
protein is in a covalent or non-covalent association with at least one other atom, molecule, 

25 or molecular complex. 

27. The crystal structure of a prbteiri according to any of claims 19-26/m which said 
protein is complexed with a co-factor. 



30 28l The crystal structure of a protein according to any of claims 19-27, in which Said 
protein is complexed with a halide. 



29. The crystal structure of a protein according to claim 28, in which said protein is 
complexed with chloride. 

35 
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30. A crystal structure of a heavy atom derivative of a protein according to any of claims 



19-29. 




31 .The structural co-ordinates of a protein with at least 37% amino acid sequence identity 
5 to the arhinb acid sequence of rat DPPI protein as shown in SEQ.ID.NO.1 , that has been 
found by homology modelling characterised by using any structure co-ordinates of a 
crystal structure according to any of claims 19-30. 

32. A method for producing a crystallised molecule or molecular complex according to any 
10 of claims 2-1 9, characterised by obtaining a sufficient amount of sufficiently pure protein 

characterised by employing a baculovirus/insect cell system. 

v; A^.^sagii »ruiGi.nir, ot « xmm'^nm^p iom}< K&amm ttt%p\vj ?mzu<ma « 

33. A method for producing a crystallised molecule or molecular complex according to 

claim 29, further characterised by using 12mg/ml protein in a reservoir solution containing 
15 1.4 M (N^j^O^ai M Ws^is propane pH 7.5 and 10 % PEG 8000. 



34. A method for determining a crystal structure of a first protein structurally related to a 
second protein with a known crystal structure or structural co-ordinates according to any 
of claims 19-31, characterised by applying any structural co-ordinates of said known 
20 crystal structure for determining phases of diffraction data, obtained by X-ray analysis of 
said crystal of said first protein, by the method of molecular replacement analysis. 



35. A method for theoretically modelling the structure of a first protein with at least 37% 
amino^cid sequence Identity to the amino acid sequence of rat DPPI protein as shown in 

25 8E9.ip.^.1. characterised by 

a) aligning the sequence of said first protein with the sequence of a second protein with 
known crystal structure or structural co-ordinates according to any of claims 19-31, and 
incorporating the first sequence into the structure of the second polypeptide, thereby 
creating a preliminary structural model of said first protein, 

30 b) subjecting sajd preliminary structural model to energy minimisation, resulting in an 
energy minimised model, 

c) remodelling the regions of said energy minimised model where stereochemistry 
restraints are violated, and 

d) obtaining structure co-ordinates of the final model. 

35 
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36. A method for selecting, testing and/or rationally or semi-rationally designing a 
chemical compound which binds covalently or non-covalently to a protein with at least 
37% amino add sequence identity to the amino acid sequence of rat DPPI protein as 
shown in SEQ.ID NO.1, characterised by applying in a computational analysis structure 

5 co-ordinates of a crystal structure according to any of claims 19-31 and/or 35.. 

37. A method for identifying a potential inhibitor of ah enzyme with at least 37% amino 
acid sequence identity to the amino acid sequence of rat DPPI protein as shown in 
SEQ.ID.NO.1, comprising the following steps: 

a) using the atomic co-ordinates of a crystallised molecule or molecular complex 

10 according to any of claims 2-19 to define the catalytic active sites and/or an accessory 
binding site of said eh^me, 

b) identifying a compound that fits the active she and/or an accessory binding site bf a), 

c) obtaining the compound, and 

d) contacting the compound with a DPPI or DPPI-like protein to determine the binding 
1 5 properties and/or effects of said compound on and/or the inhibition of the enzymatic 

activity of DPPI by said compound: 

38 A method for identifying a potential inhibitor according to claim 37, wherein 
the atomic co-ordinates of said crystallised molecule or molecular complex are obtained 
20 by X-ray diffraction studies using a crystallised molecule or molecular complex accbrding 
to any of daims2-19. 

39. A method for identifying a potential inhibitor of a DPPI or SlWike protein comprising 

the following steps: 

cou&o&jq' 




least 37% amino acid sequence identity to the amino acid sequence of rat DPPI protein 
as shown in SEQ.ID.NO.1 , 

b) identifying a compound that fits the active site or accessory binding site of a), 
30 c cj obtaining the compound, and 

d) contorting ^e OT^pound a DPPI or DPPI-like protein in the presence of a 
siibstrate in solution to determine the inhibition of the enzymatic activity by said 
compound. 
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40. A method for identifying a potential inhibitor of a DPPI or DPPI-like protein comprising 
the following steps: 

a) using all or some of the structural co-ordinates of a protein according to claim 31 to 
define the ^talytic ac 

5 amino acW 'seqUenw kmino acid seqtienbe of rat DPPI prbtem as shown in 

SEQ.ID.NO.1, 

b) identifying a compound that fits the active site or "accessory Binding sfte of a),' 

■V -AM. >L! <;{ / 'ir ■■• r, : . 

c) obtaining the compound, and 

d) contacting the compound with a DPPI or DPPHike protein in the presence'of a 
1 0 substrate in solution to determine the inhibition of the enzymatic activity by said 

compound. 

41 . A method for designing a potential inhibitor of a DPPTor DPPI-like protein compnsing 
the steps of: 

15 a) piroviding a three dimensional model of the receptor site in an enzyme with at least 37% 
amino acid sequence identity to the amino Scid sequence of rat DPPI protein ias shewn in 
SEQ.ib.NO.1 and a known inhibitor, 

b) locating the conserved residues in the kriown inhibitor which constitute the inhibition 
binding pocket, 

20 cj designing a i new a DPPI or DPPI-like protein inhibitor, which possesses complementary 
structural features and binding forces to the residues in the known inhibitor's inhibition 
binding pocket. 

42. A method according to claim 41, wherein the thre^dimensional model of a protein 
25 with at least 37% amino acid sequence identity to the amino acid sequence of rat DPPI 

protein as shown iri SEQ ID NO. 1 in step a) is the model set out in figure 3. 



43. A metfiod according to claims 41 or 42 wherein said three-dimensional model is 
constructed on structural co-ordinates obtained from a crystal structure according to 

30 claims 1 9-30 or on structural co-ordinates of a protein according to claim 31 . 

44. A method according to any of claim 36-43, wherein said identified compound and/or 
potential inhibitor is designed de novo. 
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45. A method according to any of claim 36-43, wherein said identified compound and/or 
potential inhibitor is designed from a known inhibitor or from a fragment capable of 
assbciatihg iWtfr a DPPI or DPPWike protein. 

5 46. A methbd aoibrdihg td claim 45, wherein saidknown inhibitor is selebtedfrom the" 
! group consisting of dipeptide halomethyl ketone inhibitors, dipeptide diazomethyl ketone 

ihhibitors, dip^ptide dimethylsulphonium salt inhibitors, dipeptide nitril inhibitors, dipeptide 

^haft^ra^ irihifcife^^ 

kite ^fdeinM^reT diptep«&b aipH^iketoHie'lnW^ ketorte 
10 inhibitors, dipeptide aldehyde inhibitors and dipeptide epoxysuccinyl inhibitors. 

47 j A Mthoci acwr&rigld anyiofbfeims' 36-46, wherein said step of employing ! said ' ' 
&mcttfral co-^ brietect sajd ! pbteritiai inhibitbr cornpri^es the r steps oft 

a) identifying chemical entities or fragments capable of associating with a protein with at 
1 5 l&asst 37$ krtimc^acicl si^uence identity to the kmiho abld sequence of rat DPPI protein 

4 as shown in SEQ.ID.NO.1, and 

b) ^^imbiihg tjfelde^ sirtgle molecule to 
provide the structure of said potential inhibitor. 

20 48; A cHlmical bbmpbiihd ahd/or potential inHibitohdentified by a method according to 
a^^lms36^47: : ^ ^ , 

49. A chemical compound and/or potential inhibitor identifiable by a method according to 
InlfHfllaims 36-47. 

*P ^f^^ the 

MS^Sfl^^ 'ofrat DPPKprotein 

30 

:: : 51 ; Use of any of the 1 atomic TO^rdiriates according to claims 31 and/or 35 and/or the 
atomiS^^ acfcordihg tb claims 19-30 ter the identification of 

>a^ot&r^ protein. : ! " " 
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52. A method for selecting, testing and/or rationally or semi-rationally designing a modified 
protein with at least 37% amino acid sequence identity to the amino acid sequence of rat 
bPPl'proteihW'shbvm in SEQ.IDrNO. 1 / charactensed by applying any of the atomic co- 
brtfnsftesfeaa^ and/or : S5;-ahd/br tHe atomic co-ordinates of a crystal J * 
5 sfrucftfre v * c . " ^ 

53; Use of any of the atomic co-ordinates according to claims 31 and/or 35 and/or the 
atomic c^rdihaW 6f s'i^^r^^^a^TBHg%%riy ol'claim? 19-30 for tH^ < - ,: '*^^ 
m&iftifi6nofa^ 

10 ^md^WDm^mkk"wm mmm^^mwm^m^ m 

- cleavage of a natural, unnatural or synthetic substrate more efficiently than the wild type 

54. Use according to claim 53, wherein such substrates are selected from the group 
15 consisting of dipeptide amides and esters, dipeptides C-terminally linked to a 

* chfomogenic or flubrbgehic^grdUp, pbfyhistidirife purification tags £rid granule serine 
proteases with a natural dipeptide propeptide extension. 

55. A modified protein obtained by a method or ube"ac6ordihg to any of claims 52-54. 

* 56? A mbdifieci protein attainable by a mettibd or Use according to any of claims 52-64. 

57! Use of a bhemical cbmpbund, potehtial inhibitor, or modiiRed protein according ta any 
of claims 48-50, "55 of 56, respebtivelyi for ( interfering with a DPPI catalysed activation of a 
25 mammalian tryptase. 

58. Use of a dhemical cbmp6und,"j^ 

of cl^ims v 4^d : ,^55-tor 56, respectively, for interfering with a DPPI catalysed activation of a 
hum^ntryptase:- : "" — ' : ' 5 ^ ^ ; ; ' ' :,r " 

Y 59. Usei of a chemicail corripouhd, potential inhibitor or modified protein according to any 
of claims 48-50, 55 or 56, respectively, for interfering with a DPPI catalysed activation of a 
mammalian chymase. ' 
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60. Use of a chemical compound, potential inhibitor, or modified protein according to any 
of claims 48-50, 55 or 56, respectively, for interfering with a DPPI catalysed activation of a 
human chymase. 

5 61. Use according to any of claims 57-60, for treating a mast cell related disease by 
interfering with a DPPI catalysed activation of mast ceil tryptase and/or mast cell 
chymase. 

ulcerative colitis and Crohn's disease and asthma psoreasis 

10 :rv " l< " ' : ' ' 1 *' 7 ' " ' " ' 

62. Use of a chemical compound, potential inhibitor, or modified protein accordirig to any " 
of claims 48-50, 55 or 56, respectively, for treating a disease related to excessive and/or 
re^uoed'apoptosis. 

15 63. Use of a chemical compound, potential inhibitor, or modified protein aix^ to any 
of claims 48-50, 55 or 56, respectively, for treating a granzyme related disease by 
interfering with the DPPI catalysed activation of a granzyme. 

64. Use according to claim 62 or 63, by interfering with a DPPI catalysed activation of a 
20 granzyme selected from the group consisting of granzyme A, B, H, K or M. 

65. Use according to any of claims 62-64, wherein said disease is selected from the group 
consisting of cancer. ' 

(mfbV2%QX tote OS « i :*r u .--/J^V; \i-\r. ';,.- c i * ~. \ 9 ;f>:< r » lt / - 

25 WKtKSMM^^^ to any 

reduced proteolysis. 

'67; 1 b^e a&dmg to claim 66; cfi^racteris^by interfering With' a DPPI catalysed 

30 J Wbtivatkm ' 

•? 

68. Use accbrcling to claim 67, \vherein said disease is selected from the group consisting 
of lurig emphysema, cystic fibrosis, adult respiratory distress syndrome, rheumatoid 
arthritis and ihfectious diseases. " 
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69. Use of a chemical compound, potential inhibitor or modified protein according to any 
of claims 48-50, 55 or &6, respectively, for manufacturing of a pharmaceutical composition 
for tire treatinerit of a disease 1 related to dys-fiirictional or anomalous DPPI activation of 
one or more hiirrian serirt6 proteaises. 



5 



7b. Use according to claim 69^ wKlireln 'safcl Wmari i serine protease is selected from the 
group consisting of tryptese, chyrte B, 1 H, Kand M, c&the^in G and 

leukocyte elastase. 

1 0 7'f /Use ^ intt^ 

* 6f%lM^5p5^^ 

composition for the treatment of a mast cell related disease, characterised by dys- 
functidhal and/or anomalous DPPI activation of a human tryptase and/or chymase. 



1 5 72. Use of a chemical compound, potential inhibitor or modified protein according to any 
of claims! 48-50, 55 or 56, respectively,' for the manufacturing of a pharmaceutical 
composition for the treatment of a disease related to excessive or reduced granzyme 
activity resulting from dys-functional or anomalous DPPI activation. 

20 73. Use of a chemical compound, potential inhibitor, or modified protein according to any 
of claims 43-50, 55 or 56, respectively^ for the manufacturing of a pharmaceutical 
composition for the treatment of a disease related to excessive or reduced proteolysis by 
cathepsin G and/or leukocyte elastase. 

25 74. A pharmaceutical composition comprising a ctiemical compound, potential inhibitor, or 
modified protein according to any of claims 48-50, 55 or 56, respectively. 
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LOCUS 

DEFINITION 

ACCESSION 
VERSION 
KEYWORDS 
SOURCE 
ORGANISM 



NM_017097 1850 bp mRNA ROD 08-JUN-2000 

Rattus norvegicus Cathepsin C (dipeptidyl peptidase I) (Ctsc) , 
mRNA. 
NMJU7097 

m 017097.1 GI: 8393217 



REFERENCE 
AUTHORS 
TITLE 

JOURNAL 
MEDLINE 
COMMENT • 



FEATURE is 
' source 



gene 



sigjpeptide 
CDS * 



Norway rat, 
Rattus norvegicus 

Eukaryota; Metazoa; Chordata; Craniata; Vertebirata; Euteleostomi; - 
Mammalia? Eutheria; Rodentia; Sciurognathi ; Muridae; Murinae; 
Rattus. 

1 (bases 1 to 1850) 

Ishidoh,K. r Munb,~D., Sato,N. and Kominami,E. 

Molecular cloning of cDNA for rat cathepsin C. Cathepsin C, a 

cysteine proteinase with an extremely long propeptide 

J. Biol. Chem. 266 (25) , 16312-16317 (1991) 

91358405 

REFSEQ:' TJie reference sequence was derived from D90404.1. 
PROVISiONM, RefSeq: This *±s a proVisipnal reference sequence record 
that has hot yet been f s^ject ^i(^]h\B^\i^iw. The final curated 
reference sequence" record may be s^ewhat different from this one. 
Location/Qualifiers 1 * v 

i..i85o v? ; ; ;c, " r ; ; ; 

/orgahi sm»"Rattus norvegicus w 
" /strain» w W w *['' c ;" ' ' \ : : <-> ' ' ' ■ '•' 1 

' /to_xrdf« w taxon: 10116" : ' • 
' /clone^"ian0>d4 : ciif; z * : 
/dev_stage»* kidney" ' A ' t?fc v " T 

/gene» *Ct sc w ■ 1 

/ri6te« ft cArc M ~ 7 " 

/o*_xref« w Locuslb: 25423" 
/db_xref«"i^tMAP: 41308* 
58; .141 
58;. 1446 
/gene= w Ctsc w 

/K^nunber-"3i'4.l4.X"'- ft - : . 

•/codon start=l y ' ^' 



3?J ^Mcot/ZfC-: 




^ ydKfxf^ 

30* cc*-' ^PRHTO$HIN^ 



5 



at;; 



mat^peptide 
mat_j>eptide 



-ITDEICS^I^C^ 

SQTPI LS PQEVVSCSPYAQGCDGGFPYLI AGKYAQDFGWEENCFPYTATDAPCKPKE 

NC^RYYSSEYYYVGGFYGGC^EAimLELVKHGPMAVAFEVHDDFLHYHSGlYHHTGL 

SDPFNPFELTNHAVLLVGYGKDPVTGLDYWIVKNSWGSQWGESGYFRIRRGTDECAIE 

SIAMAAIPIPKL" 

142.. 1443 

/product= w cathepsin C propeptide" 
745. .1443 

/product^cathepsin C mature peptide" 
1831.. 1836 

416 c 417 g 517 t 



polyA_signal • 
BASE COUNT 500 a 

ORIGIN 

1 gaattccggt tctagttgtt gttttctctg ccatctgctc tccgggcgcc gtcaaccatg 
61 ggtccgtgga cccactcctt gcgcgccgcc ctgctgctgg tgcttttggg agtctgcacc 



Fig. 1 
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121 gtgagctccg 
181 caggtgggcc 
241 gaaaaggtag 
301 gggtatttca 
361 tttgcgtttt 
421 atgacagggt 
481 atggcaaatc 
541 aaatattctg 



gggtccatga* tgfe cc£gg§cj? cggaactggg cttgctttgt tggcaagaag 





601 cacjaagtctt ggactgclajc-'cacelatgaa gaatatgaga aactgagcat acgagatttg 
661 ataaggagaa gtggccacag c^gaaggatc ctaaggccca aacctgcccc gataactgat 
721 gaaatacagc aacaaatttt aagtttgcca gaatcttggg actggagaaa cgtccgtggc 
781 atcaattttg ttagccctgt' tcgaaaccaa gaatcttgtg gaagctgcta ctcatttgcc 
841 tctctgggta tgctagaagc aagaattcgt atattaacca acaattctca gaccccaatc 
901 ctgagtcctc aggaggttgt v atcttgtagc ccgtatgccc aaggttgtga tggtggattc 
961 ccatacctca ttgcaggaaa gtatgcccaa gattttgggg tggtggaaga aaactgcttt 
1021 ccctacacag ccacagatgc tccatgcaaa ccaaaggaaa actgcctccg ttactattct 
1081 tctgagtact actatgtggg tggtttctat ggtggctgca atgaagccct gatgaagctt 
1141 gagctggtca aacacggacc'catggcagtt gcctttgaag tccacgatga cttcctgcac 
1201 taccacagtg ggatctacca ccacactgga ctgagcgacc ctttcaaccc ctttgagctg 
1261 accaatcatg ctgttctgct tgtgggctat ggaaaagatc cagtcactgg gttagactac 
1321 tggattgtca agaacagctg gggctctcaa tggggtgaga gtggctactt ccggatccgc 
1381 agaggaactg atgaatgtgc 'aattgagagt atagccatgg cagccatacc gattcctaaa 
1441 ttgtaggacc tagctcccag tgtcccatac agctttttat tattcacagg gtgatttagt 
1501 cacaiggctgg "agacttttac aaagcaatat cagaagctta ccactaggta cccttaaaga 
1561 attttgccct taagtttaaa acaatcettg atttttttct tttaatatcc tccctatcaa 
1621 tcaccgaact acttttcttt ttaaagtact tggttaagta^atacttttct gaggattggt . t ?r 
1681 tagatattgt caaatatttt t^ctggtcac ctaaaatgca'g^ : 
1741 aaatctatat aaaagtgcaa gctgcctttt; ttaaattaca taaatcccat gaatacatgg 
1801 ccaaaatagt tattttttaa agactttaaa ataaatgatt aatcgatgct * 



Fig. 1 (continued) 
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CLUSTAL W (1.81) multiple sequence alignment of known proDPPI sequences, 
Aug 2000 

Scoring matrix: blosum 
Opening gap penalty: 10 
End gap penalty: 10 
Extending gap penalty: 1.0 _ 
^ap separation penalty: , .1 ;.r^w 



: Rat - DTPANCTYPDLLGTWVFQVGPRHPRSHINCSVMEPTEEKWIHIJ<KLDT 60 

sj, Human DTPANCFYLDLLGTWVFQVGSSGSQRDVNCSVMGPQ 60 

. Dpg : < DTPANCTHPEIJXn^FQVGPAGS-RSVN^ 59 

.Bovine vDTPANCTYPDIJiGTWVFQVGSSGSQRDv^^ 60 

.Mouse DTPANCTYPDLLGTWVFQVGPRSSRSDIN^ 60 

...Chicken — AQDSLGNPGFF 11 

. Winter flounder — '-~~-r-~~ 

Zebrafish -TPANCTYEDUX3TWIFSVSNVGQDKTINCSSTGQTVSTVTVD 59 

S. japonicura DTPANCSYMDAIGHWIFHVS RYKTKCTKQLDVSQTFSMNVQYPNIVTDSYGNMGKW 56 

.-S.vJnansonl I>TPANCTYEDAHGRWKFHIG----DYQSKCPEKLN^ 56 
. ■ "' " ■ "< ■ ' " V ° : V " ' 

,: Rat TLI YNQG FEIVLNDYKWFAFFKYEVKGSRAI SYCHETMTGWVHDVI*GRNWACFVG3CKMAN 120 

, Human TI IYNQGFE IVtNDYKWFAFFKYKEEGSKVTTYQfETOTG ,120 

P°9 TIIYNQGFEIVLNDYKWF^mkEEGHI^ 

u Bovine , TIIYNQGFEIVI^DYKWFAFJiCYKEE^ 120 

1 Mouse TLIYNQGFEIVLNDYKWFA^ 120 

, .Chicken TLIYNQGFEIVLlWYKWFAFFFn^ j\ 

Winter flounder ^NSARVINGYKWEAF5TCTSETCPTVTS Y 5 4 

Zebrafish TLIYNQS FX VVINDYKWFGFFKYTHHGSQEVS YCDQTLPGXVH DVLSNNXACNTGKKVQT 119 

S . j aponicum TLIYNQGFEITMNHRKWLIMFAYGPNN TYTCNKSMPMWTH DTLICQWHCFTATKVNH 113 

S .mans on i TLIYNQGFEVTINHRKWLVIFAYKSNG EFNCHKSMPMWTHDTLIDSGSVCSGKIGVH 113 

; Rat. HSEKVYVNVAHLGGLQEKYSERLYSHNHNFVKAINS IRDLI RR 180 

Human ASENVYTOTAHIJ<NSQEKYSNRLYKYDHNFVKA 180 

'fi99" * TSEiguCVNTKH*ER£^^ 179 

pfio^ine 'TSEMtfNtfNTAKI^ 180 

©Mo^se ,:H1EKVI^^ 

^Ch^eken SSSDVHyRQLPLQKPRVGI^SRRFVHNlroEVN 'i 31 

Winter flounder ^PRyDYKPEFSSR—r—rLLQ^ 110 

Zebrafish r 

S - j aponicum FQRMIEYKSPVLQ LDGNQLYKVDTKFIKAINAKQNSWKATI YPEYSCTTIIOSMRRR 169 

sS^jnansoni DKFHINKLFGSKS--~r;FG=RTI.YHI^^ 1*6.8 

.v)-*-- f.-.x.. *\: x ,\ rti^r^:. » ■■: :a- '■ ! - ; - 

\. SG--^-HSGRILRPKPAPITDEIQQQILSLPESWDWRN^^ 233 

Human , ; SGr ---GHSRKI PRPKPAPLTAEIQQKI LHLPTSWDWRN — VHGINFVSPVRNQASCGSC 23;4 

• Dog^. VG- - - r~ "^GRKI PRPKPTPLTAEIHEEISRLPTSWDWRN — VRGTN FVS FVRNQASCGSC 231 

Bovine 'QG^-T-GHSRRIPRPKPAPITAEI<^r^ 234 

Mouse SGT-^--HSQRIPRPKPMOTDEIQQQIItfLPESW 233 

Chicken AGG — -LYSRT-SRPKPAPLTPE£l*KKFRLTXS~WDW^- -RNN PVxJ-RY 181 

Winter flounder AGG PASRVFMRVRPMPVRAGVAKMAAALPERFDWRN — VGGVNFLS PVRNQASCGSC 165 

Zebrafish 

S. japonicura AGGSRSAFKRQNVQLPKKNLTSAMMLELLALPKEFDWVNRPE 229 

S .mansoni AGGVKSMVTRPSVLN-RKTPSKELISLTGNLPLEFDWTSPPDGSRSPVTPIRNQGICGSC 227 



Fig/2 



WO 02/20804 



PCT7DK01/00580 



4/21 




Rat ■ . ,r YSFASLGMI^^IRILTONSffTPILSPQEVV^ 293 

Human YSFASMGMLEARIRILTHNSQTPILSPQEWSCSQYA^ 294 

> YAI7VSTAMLEARIRILTNOTQTPILS.PQEIVS& 291 

Bovine, YSFASMG^lEARIRILTlWCrrPII^PQEWSeS'QYAQGC^ 294 

Mouse YSFASMGMLEARIRILTNNSQTPII^PQEWS^ 293 

Chicken HCSWHAEQILSKTPRAS — m duJ^JL^I±£^JteL. 19 v 8 

Winter flounder YSF;tfUKGDV*GSHPKSSPNNSXAPILQSR~^ iff 

Zebrafish . 

S . j aponicum YAFASTAAIEARIRIASRFRLQPILSPQDI IDCS PYSEGCDGGFPYLWVGTOIGEDFGEVE 289 

S .raansoni ■ YASPSAAALEARIRLVSNFSEQPILSPQTVVDGSWSEGCNOT 287 

\ jo'-. .... IzOmiZ/.W'^Pd'* 'T^*^ i"Cc. 

R atr'r.^ ENeEEYTATDArPGKPkENC^WSSE 

"Doo:; r . : - - ~ - - - - ■ - - - - - " - ~~ — ^ * 

Bovine . 

M <?« se ES£B*POTAKDS-POTP^ 

Chicken --—^^^---a---^^ ^■l^^-^i::,.::.: - "^t^ ; 

Winter flounder — ^----•---■-- ! — .-.v---^ --u-i^^: - : ii_„»_I.^«.i „ 

Zebrafish ', 

S.j aponicum EKOTPYTGVKSGTCNKLLGCraYYTTDYHYI^ 349 

S. raansoni KIV^EYTGEDTGKCTOSKNCTRYrira^ 347 

Rat °DFIJryHSGIYHHTGLS---bPFNPiE^LTNHAViLV 

Human .... DDFLHYKKGIYHHTGLR-- ~ — " ;.^»«..™.i>^iD^-_i^_:,Ji ^ 

Dog DDFFHYQKGIYYHTGLR-- 

Bovine DDFLHYRKGVTHHTGIJI---DPFNPFELTNHAV 4 10 

Wo«se DDFMYHSGIYHHTGLS---DPmPreLTNHAV^LVCTGRD .409 

Winter flounder — — — r -;--— — : ----- '.-^--^—l-z-S---- .L_ 1' 

Zebrafish 

S . japonicum GDEXQYKSGVTSHTDIINNHHPFNPFELTNHAVIiVGYGIDNSSNLPYWKipsWGQYWG 409 

S .mansoni EDFQFYKEGIYHHTTVQTDHYNFNPFELTNH^^ ' 407 

. ..i *- . • * - • . » - 1 

•■ ••1;/ v •. . -V : : ■** ••■ .' • - •• - 

Rat : - - ; J.ESGYFRIRRGTDECAIESIAMAAIPIPKL 438 

Human.. , . ENGYFRI RRGTDECAI ES IAVAATPI PK1* 439 "" ' * : 

Dog : .„ EDGYFRIRRGTDECAIES1AVAATPIPKL "435 ^ 

Bovine ENGYFRIRRGTDE»IESIAi^TPIPKL 439 :; . ^ ' 

Mouse ESGYFRIRRGTDECAIESIAVAAIPiPKL 438 

Chicken — 

Winter flounder r ~ : ' — — ' - ■ 

Zebrafish 

S.ja^nicum, if> . EEGXFRILRGSDECGVQSIAIKFDWL- - 43 S 

S.mansoni * ' • ECfeYFRILI^TDECGVESLGTOFDPVL- - 434 
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Fig. 5 
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Fig. 7 
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Fig. 10A 
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Fig. 10B 
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45 : V*e?£ 52- * Mm 



• • * A ^l^> f ^^V|^^«' K V V V V t 5 K L A V O D L > G N S « H FT 1 T I 



•„ 72 75 60 82 



^nVNQCFE.WNDYKWFAFFKVKEEOSKVTTVcNETMTOWvJo 



109. - - • 117 ... ^ 

V t GRNWACF TGKKVG 



o. 

o 

J— 4; 



Fig. IOC 




Fig. HA 




Fig. HB 
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Fig. 13 
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Fig. 14 
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SEQUENCE LISTING 

<110> PROZYMEX A/S 

<120> Dipeptidyl peptidase I crystal structure 
and its uses 

<130> 23099PC1 



<150> PA200001343 
<151> 2000-09-08 

<160> 2 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 462 
<212> PRT 

<213> rattus norvegicus 

" \ 
<400> 1 "" I J h ';. ■' 

Met Gly Pro Trp Thr Hisfser Leu Arg Ala Ala Leu Leu Leu 'Val^Leu 

Leu, Gly Val Cys Thr Val* Ser Ser Asp^ -Thr Pro Ala Ash "Cys Thr- Tyr 

20 ^ 25S-. 30 \ 

.Pro Asp Leu Leu Gly Thr 'Trp Val Phe' Gin Val Gly Pro Arg His .Pro 
/ 35 40 *; 45 > 

'Arg Ser His lie Asn: Cys Ser Val Met ; Glu Pro Tnr Glu Glu-Jbys Val 
% f ' *50?' ■ ■'• .£5 4/7 W 6 9 

^Vai: Ile^His Leu Lys : Lys^Leu Asp ThrvMa - Tyr ^Asp Glu Val..- Gly' Asn 

^Ser" Gly Tyr Phe Thr Leu lie Tyr Ash- Gin" Gly Phe Glu He Val Leu 

,V 85 > - 90 ; /I 95 

r Asn Asp Tyr Lys Trp Phe Ala Phe Phe 'Lys Tyr Glu Val Lys Gly Ser 
100 105 110 

Arg Ala He Ser Tyr Cys His Glu Thr Met Thr Gly Trp Val His Asp 

115 120 . 125 

Val Leu Gly Arg Asn Trp Ala Cys Phe Val Gly Lys Lys Met Ala Asn 

130 135 140 

His Ser Glu Lys Val Tyr Val Asn Val Ala His Leu Gly Gly Leu Gin 
145 150 155 160 

Glu Lys Tyr Ser Glu Arg Leu Tyr Ser His Asn His Asn Phe Val Lys 

165 170 175 

Ala He Asn Ser Val Gin Lys Ser Trp Thr Ala Thr Thr Tyr Glu Glu 

180 185 190 

Tyr Glu Lys Leu Ser He Arg Asp Leu He Arg Arg Ser Gly His Ser 

195 200 205 

Gly Arg lie Leu Arg Pro Lys Pro Ala Pro lie Thr Asp Glu He Gin 

210 215 220 

Gin Gin lie Leu Ser Leu Pro Glu Ser Trp Asp Trp Arg Asn Val Arg 
225 230 235 240 

Gly He Asn Phe Val Ser Pro Val Arg Asn Gin Glu Ser Cys Gly Ser 

245 250 255 

Cys Tyr Ser Phe Ala Ser Leu Gly Met Leu Glu Ala Arg lie Arg He 

260 265 270 

Leu Thr Asn Asn Ser Gin Thr Pro lie Leu Ser Pro Gin Glu Val Val 
275 280 285 
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Ser 


Cys 


Ser 


Pro Tyr Ala Gin Gly 


Cys Asp Gly Gly Phe 


Pro 


Tyr 


Leu 




290 




295 


300 








lie 


Ala 


Gly 


Lys Tyr Ala Gin Asp 


Phe Gly Val Val Glu 


Glu 


Asn 


Cys 


305 




310 


315 






320 


Phe 


Pro 


Tyr 


Thr Ala Thr Asp Ala 


Pro Cys Lys Pro Lys 


Glu 


Asn 


Cys 








325 


330 




335 




Leu 


Arg 


Tyr 


Tyr Ser Ser Glu Tyr 


Tyr Tyr Val Gly Gly 


Phe 


Tyr 


Gly 








340 


345 


350 






Gly 


Cys 


Asn 


Glu Ala Leu Met Lys 


Leu Glu Leu Val Lys 


His 


Gly 


Pro 




355 


360 


365 








Met 


Ala 


Val 


Ala Phe Glu Val His 


Asp Asp Phe Leu His 


Tyr His 


Ser 




370 




375 


380 








Gly 


He 


Tyr 


His His Thr Gly Leu 


Ser Asp Pro Phe Asn 


Pro 


Phe 


Glu 


385 




390 


395 






400 


Leu 


Thr 


Asn 


His Ala Val Leu Leu 


Val Gly Tyr Gly Lys 


Asp 


Pro 


Val 








405 


410 




415 




Thr 


Gly 


Leu 


Asp Tyr Trp He Val 


Lys Asn Ser Trp Gly 


Ser 


Gin 


Trp 








420 


425 


430 






Gly 


Glu 


Ser 


Gly Tyr Phe Arg He 


Arg Arg Gly Thr Asp 


Glu Cys 


Ala 






435 


440 


445 








He 


Glu 


Ser 


lie Ala Met Ala Ala 


lie Pro He Pro Lys 


Leu 








450 




455 


460 









<210> 2 
<211> 1850 
<212> DNA 

<213> rattus norvegicus 
<400> 2 

gaattccggt tctagttgtt gttttctctg ccatctgctc tccgggcgcc gtcaaccatg 60 
ggtccgtgga cccactcctt gcgcgccgcc ctgctgctgg tgcttttggg agtctgcacc 120 
gtgagctccg acactcctgc caactgcact taccctgacc tgctgggtac ctgggttttc 180 
caggtgggcc ctagacatcc ccgaagtcac attaactgct cggtaatgga accaacagaa 240 
gaaaaggtag tgatacacct gaagaagttg gatactgcct atgatgaagt gggcaattct 300 
gggtatttca ccctcattta caaccaaggc tttgagattg tgttgaatga ctacaagtgg 360 
tttgcgtttt tcaagtatga agtcaaaggc agcagagcca tcagttactg ccatgagacc 420 
atgacagggt gggtccatga tgtcctgggc cggaactggg cttgctttgt tggcaagaag 480 
atggcaaatc actctgagaa ggtttatgtg aatgtggcac accttggagg tctccaggaa 540 
aaatattctg aaaggctcta cagtcacaac cacaactttg tgaaggccat caattctgtt 600 
cagaagtctt ggactgcaac cacctatgaa gaatatgaga aactgagcat acgagatttg 660 
ataaggagaa gtggccacag cggaaggatc ctaaggccca aacctgcccc gataactgat 720 
gaaatacagc aacaaatttt aagtttgcca gaatcttggg actggagaaa cgtccgtggc 780 
atcaattttg ttagccctgt tcgaaaccaa gaatcttgtg gaagctgcta ctcatttgcc 840 
tctctgggta tgctagaagc aagaattcgt atattaacca acaattctca gaccccaatc 900 
ctgagtcctc aggaggttgt atcttgtagc ccgtatgccc aaggttgtga tggtggattc. 960 
ccatacctca ttgcaggaaa gtatgcccaa gattttgggg tggtggaaga aaactgcttt 1020 
ccctacacag ccacagatgc tccatgcaaa ccaaaggaaa actgcctccg ttactattct 1080 
tctgagtact actatgtggg tggtttctat ggtggctgca atgaagccct gatgaagctt 1140 
gagctggtca aacacggacc catggcagtt gcctttgaag tccacgatga cttcctgcac 1200 
taccacagtg ggatctacca ccacactgga ctgagcgaoc ctttcaaccc ctttgagctg 1260 
accaatcatg ctgttctgct tgtgggctat ggaaaagatc cagtcactgg gttagactac 1320 
tggattgtca agaacagctg gggctctcaa tggggtgaga gtggctactt ccggatccgc 1380 
agaggaactg atgaatgtgc aattgagagt atagccatgg cagccatacc gattcctaaa 1440 
ttgtaggacc tagctcccag tgtcccatac agctttttat tattcacagg gtgatttagt 1500 
cacaggctgg agacttttac aaagcaatat cagaagctta ccactaggta cccttaaaga 1560 
attttgccct taagtttaaa acaatccttg atttttttct tttaatatcc tccctatcaa 1620 
tcaccgaact acttttcttt ttaaagtact tggttaagta atacttttct gaggattggt 1680 
tagatattgt caaatatttt tgctggtcac ctaaaatgca gccagatgtt tcattgttaa 1740 
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aaatctatat aaaagtgcaa gctgcctttt ttaaattaca taaatcccat gaatacatgg 1800 
ccaaaatagt tattttttaa agactttaaa ataaatgatt aatcgatgct 1850 
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see FURTHER INFORMATION sheet PCT/ISA/210 



z PH ciaimsNos.: 48-50, 56 and partially 57-61,74 ; ! 

— because they relate to parts of the International Application that do not comply with the prescribed requirements to such f 
an extent that no meaningful Irrtemational Search can be carried out, specifically: \ 

see FURTHER INFORMATION sheet PCT/ISA/210 \ 



3. PI ClaimsNos;: j 

— because they are dependent claims and are not drafted In accordance with the second and third sentences of Rule 6.4(a). 
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This International Searching Authority found multiple inventions in this international application, as follows: 



1 . I I As ail required additional search fees were timely paid by the applicant, this International Search Report covers ail 
' — ' searchable claims. 

. 2. I~] As all searchable claims could be searched without effort justifying an additional fee, this Authority did not Invite payment 
of any additional fee. 



3. rn As only'some of the required additional search fees were timely paid by the applicant, this International Search Report 
• — ' covers only those claJms.for which fees were paid, specifically claims Nos.: 



4. I I Mo lequlre^ aoyrrJonal search fees were timely paid by the applicant Consequently, this International Search Report is 
— restricted to the Invention first mentioned In the claims; it is covered by claims Nos.: 



Remark on Protest v ' " |T] 1116 additional search fees were accompanied by the applicant's protest 

[ [ No protest accompanied the payment of additional search fees. 
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Claims 62-68 relate to methods of treatment of the human or animal body 
by surgery or by therapy/diagnostic methods practised on the human or 
animal body / Rule 39.1. (iv). Nevertheless, a search has been executed 
for these claims. The search has been based on the alleged effects of the 
compounds/compositions. 
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Patent claims taken singly as well as in totality, must be clear and 
concise in order to enable potential users to ascertain, without undue 
burden, the scope of protection. Due to the unreasonable large number of 
claims in the present application it would involve an undue burden to the 
public to reveal the scope of protection. Therefore, claims 48-59, 56 and 
partially 57-61,74 do not fulfil the requirements of clarity and 
consiceness according to PCT Rule 6.1 (a) and Article 6. 

The applicant's attention is drawn to the fact that claims, or parts of 
claims, relating to inventions in respect of which no international 
search report has been established need not be the subject of an 
international preliminary examination (Rule 66.1(e) PCT). The applicant 
is advised that the EPO policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched. This is 
the case irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 
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